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EDITORIAL    NOTE. 


The  object  of  this  Journal  {«  tu  recorrl  the  psychologiciJ  ^'ork 
of  a  ficientiflc.  aH  distinct  fnim  a  RjiCi-ulative  character,  which  ^ws 
Jbeen  so  wirlely  scattered  as  to  l>e  lurgvly  inaccessible  save  to  ii". 
ty  few,  and  often  to  be  orerlooked  by  them.  Sevvrnl  depurl- 
DenUi  of  science,  somctimea  so  distinct  from  each  other  that 
their  contrihutionft  are  not  miitnally  known,  have  touched  and 
eurichcd  psychology,  bringing  to  it  thotr  best  ntnthodn  and  their 
dearest  insights.  It  is  from  this  circumntanco  that  the  va^t  pro- 
greM  made  in  this  department  of  lute  year»  is  so  little  realised, 
and  the  field  for  such  a  jouroal,  although  new.  is  already  so 
lajgw. 

Among  the  readers  whose  studies  the  editor  will  bear  in  mind 
ore  these :  teachers  of  psychology  in  higlier  institutions  of  learn* 
ing;  biologists  ami  physiologists;  anthmpologists  who  are  inler- 
ected  in  primitive  manifestations  of  psychological  laws ;  physi- 
cians who  jrivc  special  att4.*nl}ou  to  mental  and  nervons  dis- 
caM»;  all  others  interested  in  titc  great  progress  recently  made 
in  90  many  directions  in  applying  more  exact  methods  to  the  study 
of  the  problems  of  human  feelings,  will  and  thought.  Theadvancc- 
m«nl  of  the  science  will  be  constantly  kept  in  view,  and  the  journal 
will  \x  a  rvuord  of  the  progress  of  investigations. 

Tlie  journal  will  c(m8ist  of  three  parts. 

1.  Original  contriimtwn*  of  a  teientifie  cHaraeter.  These  will 
consist  partly  of  experimental  invesligations  on  the  functions  of 
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the  Benecs  and  brain,  physiological  time,  psycho-physic  law, 
images  and  their  association,  volition,  innervation,  etc.;  and  partly 
of  inductive  studies  of  instinct  in  animals,  pyschogenesis  in  chil- 
dren, and  the  large  fields  of  morbid  and  anthropological  psy- 
chology, not  excluding  hypnotism,  methods  of  research  which 
will  receive  special  attention ;  and  lastly,  the  finer  anatomy  of 
.  the  sense-organs  aA4  the  central  nervous  system,  including  the 
latest  technical  inetbi^dB,  and  embryological,  comparative  and 
experimental  st^dic&'of  both  neurological  structure  and  function. 
II.  I)ige*ts:^rt4  revtetos.  An  attempt  will  be  made  in  each 
number  to.-gi**;  a  conspectus  of  the  more  important  current  psy- 
chological literature,  and  to  review  significant  books,  bad  as  well 

aa  goodi"'** 

•  ■  • 

I^Ir*.  'KotMt  news,  brief  mentions,  etc, 
>,  Whife  articles  of  unusual  importance  in  the  field  of  logic,   the 
,  hffJI^ry  of  philosophy,  practical  ethics  and  education  will  be  wel- 
.-.'fioraed,  the  main  object  of  the  journal  will  be  to  record  the  pro- 
•'gress  of  scientific  psychology,  for  which  no  organ   now  exists  in 
English. 
Controversy  so  far  as  possible  will  be  excluded. 
The  journal  will  be  published  quarterly. 


THE  VARIATIONS  OF  THE  NORMAL  KNEE-JERK. 
AND  THEIR  RELATION  TO  THE  ACTIVITY 
OF  THE  CENTRAL  NERVOUS  SYSTEM. 

BY  WASREN  PLYMPTOX   LOMBABD,    M.  D. 


The  research  described  in  this  paper  was  made 
with  the  purpose  of  studying  the  variations  to  which 
the  knee-jerk  is  normally  subject.  The  observations 
reported  are  based  on  experiments  which  were  made 
with  a  hammer  which  struck  a  blow  of  known  force, 
and  with  an  apparatus  that  gave  an  accurate  record 
of  the  extent  of  the  resulting  knee-jerks.  The  ex- 
periments were  all  made  on  the  writer,  who  is  a 
healthy  man;  they  extended  over  six  weeks;  they 
were  made  at  two  hundred  and  thirty-nine  different 
times;  and  they  numbered  six  thousand,  six  hundred 
and  thirty-nine.  Of  these  experiments  only  five 
thousand,  four  hundred  and  seventy-six  are  reported 
in  the  tables  accompanying  this  paper. 

These  experiments  demonstrate  not  only  that  the 
extent  of  the  knee-jerk  varies  with  the  force  of  the 
blow  employed,  but  that  when  blows  of  the  same 
force  are  used  the  extent  of  the  knee-jerk  varies 
greatly  on  different  days,  at  different  parts  of  the 
same  day,  and  even  in  experiments  wliicli  rapidly  suc- 
ceed each  other. 

The  cause  for  these  variations  in  the  extent  of  the 
knee-jerk  are  conditions  which  affect  the  vigor  of 
the  muscles  and  nerves  involved  in  the  process,  and, 
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to  a  still  greater  degree,  all  influences  which  vary 
the  activity  of  the  central  nervous  system  as  a  whole, 
or  of  special  luechaniBins  of  the  spinal  cord  and 
brain. 

Of  the  many  names  which  have  been  given  to  this 
phenomenon,  viz.:  ^-knee  phenomenon,"  "patellar 
tendon  reflex/'  "rayotatie  contraction,"  **knee-kiok," 
"knee-jerk,"  the  last  has  commended  itself  to  the 
writer,  because  it  calls  attention  to  the  peculiar  sud- 
denness of  the  movement,  and  does  not  imply  any- 
thing with  regard  to  the  nature  of  the  process. 

The  author  takes  this  opportunity  to  express  his 
thanks  to  Prof.  H.  Newell  Martin  and  Professor 
G.  Stanley  Hall,  for  their  valuable  advice  and  their 
great  courtesy.  He  takes  pleasure,  also,  in  acknowl- 
edging his  indebtedness  to  his  co-worker  in  this 
research.  All  the  experiments  were  made  upon 
the  writer  by  his  wife,  and  their  value  is  greatly 
enhanced  by  the  accuracy  and  care  with  which 
her  work  was  done. 

Method  or  Producing  the  Knee-Jerk,  and  the 
Natuke  of  the  Process. — Place  the  subject  in  an 
easy  position,  with  his  knee  partly  flexed,  and  his 
leg  freely  movable ;  then  strike  the  middle  of  the 
ligament,  just  below  the  knee  pan,  a  sudden  blow. 
The  kick  which  results  has  a  jerky  character,  which 
is  quite  peculiar. 

If  a  man  sits  with  one  leg  crossed  over  the 
other,  the  quadriceps  muscle  of  the  leg  that 
is  uppermost  is  slightly  stretched  by  the  weight 
of  the  suspended  leg  and  foot,  and  the  chain 
composed  of  the  quadriceps  tendon,  the  patella  and 
the  patellar  ligament,  which  connects  the  quadriceps 
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muscle  with  the  head  of  the  tibia,  is  subjected  to 
considerable  tension.  If,  now,  the  ligamentum  patel- 
lae be  struck,  it  will  be  suddenly  depressed  into  the 
cavity  of  the  joint  beneath  it,  and  a  jerk  will  be  trans- 
mitted by  means  of  the  patella  and  the  quadriceps 
tendon  to  the  quadriceps  muscle.  Whether  the  mus- 
cle fibres  and  the  motor  nerve  fibres  lying  in  the 
muscle  are  directly  stimulated  by  the  mechanical 
irritation  thus  brought  to  them,  whether  the  end 
organs  of  the  sensory  nerves  in  the  end  of  the  tendon 
near  the  muscle,  and  in  the  muscle  itself,  are  excited 
by  the  effect  of  the  blow,  and  transmit  stimuli  to  the 
muscle  through  the  afferent  spinal  nerves,  the  cen- 
ters in  the  spinal  cord  and  the  efferent  spinal  nerves, 
or  whether  both  of  these  processes  aid  to  bring  about 
the  muscular  contraction,  is  unknown.  We  only 
know  that  the  result  of  the  blow  is  to  cause  a  sudden 
contraction  of  the  quadriceps,  which  jerks  the  foot 
forward  in  the  characteristic  manner. 

All  the  methods  by  which  the  knee-jerk  may  be 
obtained,  are  merely  different  ways  of  giving  the 
quadriceps  muscle  a  twitch  by  bringing  a  sudden 
strain  upon  its  tendon. 

Nature  of  the  Process. — Whatever  view  is  held 
with  regard  to  the  nature  of  the  process,  all  admit 
that  it  is  very  dependent  upon  the  condition 
of  the  reflex  arc,  and  that  the  only  matter 
of  doubt  is  whether  the  influence  exerted  by 
the  spinal  cord  has  the  form  of  a  reflex  action 
and  occurs  after  the  blow  has  been  struck,  or  whether 
it  is  a  continuous  reflex  influence  which  prepares  the 
muscle  by  increasing  its  tone,  and  thus  renders  it 
more  susceptible  to  the  irritation  resulting  from  the 
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blow.  The  argument  that  the  time  is  too  short  for  a 
reflex  act  is  inconclusive  on  account  of  our  lack  of 
knowledgo  of  reflex  times  in  general,  and  the  attempt 
to  prove  the  existence  or  non-existence  of  muscle 
tonus  has  thuH  far  proved  futile.  The  fact  remains, 
however,  that  the  existence  of  the  knee-jerk  is  de- 
pendent on  the  intejfHty  of  the  reflex  arc,  and,  more- 
over,  that  the  cstont  of  the  knee-jerk  is  greatly- 
influenced  by  the  irritability  of  the  spinal  cord. 


Oachks  koh  Vakiationh  in  the  Extent  of  thb 
Kxer-Jkhk. — It  is  not  the  intention  of  the  writer 
to  offer  the  results  recorded  in  this  paper  as 
laws  appllcnblo  to  all  men.  The  influences  which 
determini?  the  extent  of  the  knee-jerk  are  far  too 
numerous  and  too  subtle  to  be  ascertained  by  a 
few  thousand  experiments  on  any  one  man.  Al- 
though, as  has  been  said,  the  nature  of  the  knee- 
jerk  is  not  thoroughly  understood,  we  know  it 
to  be  au  elaborate  physiological  process,  involving 
the  action  of  many  diflTerent  organs,  for  both  ex- 
perimentation and  clinical  experience  have  disclosed 
that  the  normal  activity  of  the  quadriceps  muscle, 
of  the  corresponding  afferent  and  efferent  spinal 
nerves  and  their  roots,  and  of  a  certain  portion 
of  the  cord  are  necessary  to  its  completeness.  Since 
every  condition  which  influences  the  action  of  these 
different  organs  must  necessarily  have  its  effect  upon 
the  extent  of  the  knee-jerk,  it  is  not  strange  that  the 
phenomenon  is  subject  to  many  variations.  This 
becomes  the  more  apparent  if  one  considers  how 
many  influences  are  continually  modifying  the 
activity  of  nerve  and  muscle  tissue,  and,  still  more, 
of  the  delicate  mechanisms  of  the  central  nervous 
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system.  Not  a  few  of  these  changes  have  their  ori- 
gin in  the  influence  exerted  by  the  different  parts 
of  the  central  nervous  system  on  each  other, 
and  there  can  be  but  little  doubt  that  the  mutual 
dependence  of  the  cerebro-spinal  centers  is  much 
greater  than  has  generally  been  supposed.  Indeed, 
it  would  almost  seem  as  if  the  nervous  connections 
were  so  intimate  that  a  change  in  the  activity  of 
any  one  of  these  centers  would  make  itself  felt  in  all 
the  rest,  as  if,  to  speak  figuratively,  there  were  a 
balancing  of  nervous  tension  throughout  the  nervous 
system,  so  that  a  change  in  any  one  part  must  be 
felt  in  all  other  parts.  Thus,  though  an  increase  in 
pressure,  due  to  a  sudden  production  of  nerve  force, 
might,  perhaps,  encounter  less  resistance,  and  so 
make  itself  felt  chiefly  in  certain  directions,  it  would 
produce  a  slight  effect  throughout  the  whole  system. 
The  picture  represents  a  condition  of  things  similar 
to  that  existing  in  the  circulatory  system,  where  a 
change  of  pressure  brought  about  at  any  part  tends 
to  be  transmitted  to  all  the  rest.  Far  be  it  from  the 
writer  to  offer  or  support  a  theory  of  the  action  of 
what  we  call  nerve  force.  The  line  of  thought  has 
been  suggested,  however,  by  the  results  of  his  own 
and  similar  experiments,  which  have  shown  that  a 
strong  sensory  irritation,  a  voluntary  action,  or  even 
an  emotion,  is  sufficient  to  influence  the  extent  of  the 
knee-jerk.  It  has  long  been  known  that  the  nervous 
system  binds  the  many  organs  of  the  body  into  a 
whole,  and  that  through  it  the  condition  of  every  part 
is  made  to  have  its  influence  on  all  the  rest,  but  the 
closeness  of  this  union  has  never  been  illustrated 
with  such  startling  distinctness  as  it  is  in  the  inces- 
sant variations  of  the  knee-jerk. 
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The  Diagnostic  Importance  op  the  Knee-Jerk. 
It  is  now  nine  years  since  Westphal  and  Erb  pro- 
claimed the  absence  of  the  knee-jerk  in  Tabes  Dor- 
salis,  and  during  this  time  physicians  have  come  to 
regard  the  test  as  a  part  of  the  regular  routine  of 
physical  diagnosis.  Nevertheless  they  have  never 
been  quite  satisfied  with  it.  In  spite  of  the  fact  that 
Berger  reported,  as  a  result  of  the  examination  of 
1409  healthy  individuals,  that  it  was  absent  in  only 
1.56  per  cent.,  and  that  Bernhardt  stated  that  he  had 
found  it  absent  in  all  but  two  of  forty-sis  cases  of 
Tabes,  which  he  had  studied,  there  have  been  so 
many  contradictory  reports  in  medical  journals,  and 
every  practitioner  has  found  so  much  difficulty  in 
getting  satisfactory  results  in  the  doubtful  cases, 
that  the  knee-jerk  has  been  gradually  drifting  into 
disfavor.  It  is  probable  that  a  reaction  is  at  hand, 
for  the  discoveries  of  the  past  four  years  offer  an 
explanation  of  many  of  the  apparently  inexplicable 
results,  and  at  the  same  time  greatly  extend  the  use- 
fulness of  the  symptom. 

Rbenkorcemext  of  the  Knee-Jekk. — In  1883 
Ernst  Jendrassik'  reported  his  observation  that 
if  the  hands  were  clinched  just  before  the  liga- 
mentum  patellae  was  struck,  the  resulting  knee-jerk 
was  greater  than  it  was  when  the  subject  was  quiet. 

Jendrassik's  interesting  discovery  was  made  the 
subject  of  the  most  careful  study  by  Dr.  S.  Weir 
Mitchell  and   Dr.   Morris  J.  Lewis,^  and  they  were 


'Beitrnee  lur  Lehrevonden  Schuenreflexen. — Deutsche^  Ajchiv. 
f.  kliu.  Med.  Bd.  33,  9.  177,  1883. 

ThyBiologioal  Studies  of  the  Knee-jerk  and  of  the  Renctions  of 
ilu&eies  under  Mechanical  and  other  Excitants.— 27w  rhiladdphia 
Medical  Nevs,  Feb.  13  and  20,  lg86. 
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able,  not  only  to  corroborate  his  results,  but  to  show 
that  the  knee-jerk  was  subject  to  the  most  extensive 
variations,  even  during  health,  and  that  these  varia- 
tions probably  occurred  by  means  of  alterations  in 
the  activity  of  the  nerve  centres,  upon  whose  integ- 
rity the  knee-jerk  has  been  found  to  be  dependent. 
Although  the  work  of  these  observers  is,  as  far  as 
the  writer  has  been  able  to  test  it,  correct  in  every 
particular,  it  has  been  received  with  a  certain 
amount  of  scepticism,  because  their  remarkable 
results  are  based  on  observation  alone,  and  not  upon 
any  record  which  can  be  a  proof  to  others.  It  is, 
indeed,  wonderful  that,  trusting  as  they  did  to  the 
ability  of  the  hand  to  deliver  a  series  of  blows  of 
constant  force,  and  to  the  eye  to  observe  slight  differ- 
ences in  the  extent  of  the  knee-jerk,  they  should 
have  been  able  to  discover  so  many  facts  and  to 
prophesy  truly  the  discovery  of  so  many  others. 
Men  who  have  not  their  keen  power  of  observation 
obtain  their  results  with  difficulty,  and  regard  them 
with  doubt,  and  are  half  inclined  to  deny  all  except 
the  results  that  can  be  obtained  by  the  coareest 
experiments. 


THE  EXPERIMENTS  OF  THE  AUTHOR. 

It  seemed  to  the  author  that  before  the  knee-jerk 
could  take  its  proper  place  as  an  aid  to  physical 
diagnosis,  or,  still  more,  as  a  means  of  investigating 
the  influences  which  affect  the  activity  of  the  central 
nervous  system,  there  must  be  devised,  first,  a 
method  of  striking  the  ligamentum  patella?  a  blow 
of  known  force,  and,  second,  a  method  of  recording 
the  extent  of  the  resulting  knee-jerk.  If  one  could 
be  sure  of  giving  the  same  stimulus  throughout  a 
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luga  aeiiM  of  cxperimenU,  and  could  obtain  record* 
of  til*  tmnhin^  rooremenis  of  the  leg,  one  could 
dflAniUly  deierniine  the  limits  of  the  normal  knee* 
}#rk  and  th^  Tari-atirmA  wbirh  it  underg'oes  under 
nonnal  conditions*.  With  thcfic  thoughts  in  mind 
the  writer  entered  upon  the  nrsearch  recorded  in  this 
paper. 
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<-ti'!  n  hnnimpf  fiT  nn  ii«in  f«(itw*fl  thrnntth 

■.  j>ei»aa- 
;-enil  on 

innLriinictitii  la  shown  in  Fig.  1, 


'I,  wlilrh  wiw  ma<Jo  of  iron,  was  10.5 
•  CM).  I  Kirk,  »n<l  weighed  340.5  gnu. 
I  I'i  n  nnirxiDt  rounded  edge,  one  of 
:  thn  iilhfr  horixontal. 
*  ■  I  rr«1  *l*l  cm.  long  and  1  cm. 
lliroiiich  u  hule  which  was 
I  thf»  hiuul  of  the  hammer, 
.  11)111.  frniii  thi>  lowur  ntdc  of  the  head,  e.  The 
•  the  hnmllu  hy  a  Ncrcw  :  uud  it  was  so  placeil 
I'  wn«  )iiNt  '^\  an,  UiMtani  from  the  middle  of  the 
il  the  hiiinini>r. 
]  IP  >"i|  tliroii^h  l)iL<  handh*  of  the  haniiricr  as  close 
an  [Kiiwihiii  to  lt«  ii|i|H'r  inil.  II  wn*  ft  wtpfl  rod.  5  rni.  loii^r  :tnd  5 
luhi.  in  diaiiiot«*r,  and  It  wtti  nlvotcd  at  cithnr  end  on  itteel  jiointa. 
Thu  handl«  wan  iiMt«neil  to  the  axU  M  about  1  ctn.  from  ite  inner 
end. 

The  aurt'wx,  t  e,  «n  whUOi  thti  uxiti  wa*  jtlvottMl,  won-  held  by  two 
heavy  plwiw  of  hniw,  / /,  which  cxlondt'd  duwnward  from  the 
hnrixniitui  t*\vv\  ro<l.  g  g,  which  mtpiHirtod  thii  whuk*  npiHiralUfl.  antl 
whirti  wriN  itKcIf  rhititpi'd  iit  nny  donlrod  hntght,  nn  a  suliHiuntiiil 
Ktundnrd,  with  a  honvv  (rnh  Iimo. 

A  hraHM  ptuto,  A,  1*./)  mtit.  tlilrk,  una  fimlvnod  by  \\»  ii])|>er  left 
bond  eoriior  to  Ihu  niiitmjrtinjr  ro<l  niid  tothelmck  of  t hi' heavy 
piiHTi!  uf  hrann  which  helil  th<<  irini^r  pivot,  in  a  plane  pnrallel  to  that 
ciit  by  lhi>  Itandlu  of  (ho  liiunmt<r  when  It  fell,  uud  with  il«  face 


*One  of  theao  haM)mi.>rii  wom  mnrle,  Ihrougb  the  kindness  of  Prof, 
H.  St'Well  Mnrtln.  by  the  utecbitniiMit  lh«  Itlologiord  Laboratory, 
the  other  by  Lehman,  iuatrumont  mnkvr,  Baltimore. 
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dog  towa.r'1  Tl 
I  the   apper    >-• 


t'  li:inim»-r.     The  lefi  < 
\iie  horizontal,  and  tin 


..  .  ■    ! .;('  j,:r.'  >v ;!'-  '.crti- 

;j  !■    ;i:.  ■        ■'■'.  ■.■:  I'ltTS 

>    ti  iutr  uiaMU  tiiK'Utfh 

'  T«.     A  Male  of  W*^  wa» 

ta  ciin-ed  edge,  an<l  in 

■  •Dcb  a  way  that  ii^  corresfondeti  to  the  miiJ-Ue  of  tbe  hnndlo  of  the 

huDincr  when  it  wufibaD^mg  iu  the  fot^ition  determined  by  the 

fojT«  of  gravity. 

On  the  back  of  this  plate  and  parallel  to  ite  mirfacc  there  svung 

from  an  axis,  wfacee  centre  noulJ  be  cut  by  a  tine  drawn  thniitgn 

I  tbe  ]Avota  supporting  The  axis  of  tlie  h&iiimer,  ii  heavy  strip  of 

ibrasaL  »',  H  'i  i'."^    ti.i.t     *:. :.  .-,.,    i..ng;  and  2.5  cm.  wide. 

\     Thtts^v  ! -e  a  (imall  brass  plate,  k,  which 

had  n  tlT'  ..-r  thi;' curved  Ivonfer  of  the  I'Ute 

I    the  ecuie  wtU  e'n;n"*\t;'l-     This  Rmall    plate  wuMholdln 

:heann  by  two  pin.*  anii  a  thumbscrew,  t,  whicli  had  ita 

I  uQ  tbe  back  of  the  urnt.     When  the  thumb  acrew  was  soreweil 

ii  Jim  Ml  3  the  tip.  like  a  clamp,  tightly  down  on  the  Ijopler 

tlaive  plate  at  any  ilcdircd  place.    Thi«  clamp  bore  on  the 

lie  of  its  (ace  an  index,  tji,  the  point  of  which  wft*direrle<l  to 

tk«  Kmte  cngrared  on  the  larjie  plate  and  determiae<l  the  position 

of  tbe  arm. 

Th«  free  end  of  the  arm  tenniii«t«<i  in  a  catch,  by  means  of  which 

^tha  hammer  could  be  held  and  easily  be  reitmeed  whenever  it  waa 

Idoaired.    This  catch  had  the  following  construction  viz. :    A  heuvy 

^lock  of  brass,  n,  was  faKiened    to  the  end  of  the  arm  in  such  a 

[position  that  the  end  of   the  handle  of   the   hamme-r  widch  pro- 

trOil'-^  K..v^..i.i  ti.o  !.->.»  »,..i,i  in^i  swing  clear  of  ii-H  upi>er  Hurfat^. 

I  A  St-  atcli.  o.  up  thronL'b  a  hole  in  the 

I  br*p-  i^'htly  Iwvond  the  surface  and  ob- 

latni  .  L.i  iti   ibr    liuuiuter  by  catching  tlie  hanille  where  it 

ft"*  I  J!  the  head.     The  lower  part  of  the  block  of  brass  was 

t  -  to  make  room  for  a  lever,  ;>.  which  Iia»i  the  »}iaj>e  of 

;<nd  which  was  fiivoted  at  the  end  of  its  short  arm 

i<j»  .....  1  _.«t  i  iiid  of  the  catch,  and  again  at  the  jilace  where  the  two 

[arms  of  the  L  meet,  to  the  polid  bra8e  block.    By   meana  of  this 

lever  the  catch  could  l>e  drawn  down  and  the  hammer  released. 

In  oil  the  exp«iriment8  reported  iu  this  paper  the  subject  was  re- 

cT?ninsr,  with  outstretched  leg,  (see  Fig.  2,)  and  inasmuch  as  the 

ira  patc-llp'  was  horizontal,  the  blow  was  struck  with  the 

Ige   of   the   hammer.     In   certain  other  ex{)eriment.<i,  iu 

ii>'  '  It  with  dangling  legs,  the  ligament  hoM  a  verti- 

tiead  of  the  hammer  had  to  be  turned  around 

Fit .  :.■:... — ^,  ,  Jge  used. 

2.     The  couth  and  th«  $upptyrU  for  the  thigh  and  foot.^ — See  Plate  I, 

p;..   "^  ,1  , — Tm..  f..i,.^*  ;,.,_.  arrangements  were  made,  first,  to  insure 

y  otmforlable  pt'sition  an'l  freeilom  from 

..;  intUteniws;  Mccond,  to  relit-ve  the  «juad- 

^ricci>«  muddle    fr<iui    the    weight   of   the   foot,   and  so  permit  1l« 

~JiBhte«t  contractitiu  to  produce  a  visible  movemenu 

Tbe  man  exj>eriraentcd  upon  lay  on  his  left  side,  upon  a  comfort- 


'The*e  arrangements  wore  the  same  a-^  those  employed  by 
riltT  in  a  jtreviou*  research,  viz.:  "Is  the  Knee-KicV  a  Iw 
"—T'A^.  Amer.  Jonr.  of  Med.  ScUnca.  Jan,,  1S87. 


the 
I^flex 


u 
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ubie  couch,  so  formed  as  to  8upi>ort  the  linck  and  head.  (S^ee  Fip-  2.) 
The  ri^'ht  thigh  restt'tl  in  a  splint  (if  nlii«teruf  Pflris,  8liii[»e<i  so  us  lo 
conform  In  inner  and  p<^»HteriMr  sarince,  and  of  such  a  height  n« 
to  hold  the  ri^dit  knee  on  a  U'vel  with  the  liip  juiut.  The  right  fool 
wag  Etupported  at  the  yaiue  height  by  a  swing  suspended  by  a  long 
cord  from  the  ceiling. 

3.  The  refording  apparatus. — (See Plate!,  Fijr.  2,  6.)— The  amount 
of  the  knee-jerk  was  revealed  in  the  movement  of  the  foot  which  it 
produced,  and  the  extent  of  this  movement  was  automatically 
recorded. 

A  long,  light  but  stiff  steel  rod  extended  horizontally  backward 
from  (he  awning  on  which  the  foot  rested,  and  at  right  angles  to 
thu  lower  leg.  It  was  fiwtened  to  the  back  of  the  swing  by  a  ball 
and  Bockot-joint  and  it  rested,  iieiir  its  free  end,  in  the  groove  in 
the  circumference  of  a  wheel,  which  turned  so  canily  as  to  rotate 
under  the  weight  of  the  rod  when  the  hitter  was  pulled  forward  or 
puphed  Imckward  by  the  swinging  foot. 

A  liteel  needle  was  fastened  on  the  rod  at  right  angles  to  it,  and 
wrote  with  its  point  on  a  sheet  tif  glazed  paper  which  had  been 
stretched  on  a  board,  blackened  by  tlie  soot  of  a  gas  flame,  and 
placed  horiKontally  at  a  short  dir^tance  below  the  horizontal  rod.  As 
the  foot  was  jerUed  forward  by  the  sudden  contraction  of  the 
quadriceps  muscle,  following  the  blow  on  the  ligament,  the  needle 
was  dragged  across  the  blackened  pai>er  and  wrote  the  extent  of  the 
nuivenieiil.  As  the  muscle  relaxed  again  the  foot  swung  back  to 
its  original  position,  •*.  «.,  that  which  was  determined  by  the 
balancing  of  the  tension  of  the  iinlagouistic  Hexors  and  extensors  of 
the  knee. 

The  under  surface  of  the  board  on  which  the  paper  was  stretched 
was  crossed  by  two  parallel  grooves,  which  corresponde*!  to  two 
glass  tracks  on  the  liitle  table  on  which  the  bourd  rested.  After 
each  experiment  the  buanl  wa^  made  to  slide  a  little  to  one  side, 
eo  as  louring  a  frcHh  surface  of  the  paper  under  the  needle.  The 
mark  maile  by  the  needle  when  the  board  was  thns  moved  rocorde^i 
The  position  of  the  foot  when  all  was  quiet  and  gave  a  base  line 
from  which  to  measure  the  extent  of  the  movements  of  the  foot. 
At  the  end  of  the  experiments  the  records  thus  obtained  were 
"fixed"  by  being  passed  through  an  alct>holic  solution  of  brown 
shellac,  an«l  the  distance  moved  by  the  foot  as  a  result  of  each  knee- 
jerk  was  nieosureil  in  mm.  and  tabulated. 

In  the  experiments  in  which  the  effect  of  respiration  on  the 
knee-jerk  was  studied  it  was  necessary  that  the  rc(«rd  should  be 
made  on  a  raoving  surface,  and  therefore  the  blackened  paper  was 
stretched  on  the  drum  of  a  Kymographion. 


The  Experiments. 


Effect  of  successive  blows  of  the  same  and  of 
different  strengths. — The  first  experiments  made 
with  the   apparatus    described  were  to   determine 
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how  far  the  extent  of  the  knee-jert  is  dependent 
on  the  force  of  the  blow.  No  one  who  has  ever 
tried  to  call  out  the  phenomenon  can  have  any 
doubt  that  ite  amount  \'aries  with  the  force  of  the 
blow,  but  in  our  experimentB  the  closeness  of  the  re- 
lation (lid  not  at  once  appear,  because  we  were 
confronted  forthwith  by  the  puzzle  which  ha^  faced  us 
throughout  our  work,  and  which  still  remains,  to  a 
great  extent,  undeciphered.  We  found,  namely,  that 
if  a  number  of  blows  of  the  same  force  were  struck 
at  definite  intervale,  from  exactly  the  same  direction, 
and  on  the  same  part  of  the  ligamentum  patellee.  no 
two  of  the  resulting  knee-jerks  were  of  the  same 
extent.  Naturally,  the  sources  of  reinforcement 
described  by  Dr.  L.  Weir  Mitchell  and  Dr.  Morris  J. 
Lewis  were  looked  to  for  an  explanation,  but  none 
such  could  be  found.  The  Bubject  was  lying  com- 
pletely at  rest  in  a  comfortable  position  and  was 
conscious  of  no  irritatiun.  His  eyes  were  closed, 
all  the  muscles  were  passive,  and  the  whole  body 
was.  as  far  as  possible,  in  a  state  of  rest.  It 
was  then  suggested  that  the  force  of  the  blow  be 
increased.  This  was  done,  ajid  though  similar  vari- 
ations in  the  extent  of  the  knee-jerk  were  seen,  the 
movements  were  found,  as  a  whole,  to  be  greater 
than  before.  It  was  soon  ascertained  that  though 
blows  of  the  same  strength  called  fortli  knee-jerks  of 
very  different  amounts,  the  averages  gained  from 
several  groups  of  twenty  or  more  experiments  each, 
made  by  striking  blows  of  a  certain  force,  were  almost 
exactly  the  same,  and  furthermore,  that  if  the  force 
of  tho  blow  was  altered,  the  averages  of  such  groups 
of  experiments  made  with  blows  of  different  strengths, 
were  greater  or  less,  according  as  the  force  of  the 


16 


LOMBARD : 


blow  had  been  increased  or  decreased.     These  results 
will  be  better  understood  by  reference  to  Fig.  1. 


10 


Fig.  1. 

Uttrck  SCtA.  1B87.    0.30  A.M. 
S8  90'      ti'       «  Ml 


f~ 


Tlie  \>ttse  liiie,  o,  Bhows  the  position  of  the  recording  needle  when 
the  Itff  is  guict,  and  ciicli  of  the  dotii  connected  by  the  curve  shows, 
in  tailTiiQetres,  the  distance  wliich  the  foot  moved  as  a  result  of  a 
blow  on  the  hgamentuin  patclltf.  The  experiments  whicli  are 
grouped  together  show  how  different  may  he  the  extent  of  the 
Knee-jerks  which  are  obtained  by  blows*  which  have  the  same 
force  and  which  arc  produced  by  letting  tlie  hammer  fall  through 
an  arc  of  the  number  of  dejrrecs'iitivcn  at  the  top  of  the  table.  The 
heavy  horizontal  lines  which  cross  such  groups  indicate  the 
avurfige  of  the  enclo&ed  experiments. 

Seai'ck  for  errors  in  the  method  employed. — The 
fact  that  blows  of  the  same  force  evoked  knee- 
jerks  of  very  variable  extent  was,  as  has  been  said, 
an  entire  surprise  to  us.  The  most  careful  examina- 
tion failed  to  reveal  any  mechanical  cause.  The 
hammer  fell  from  exactly  the  same  height  and  was 
released   in  just  the  same  way  each  time,  and  as 
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there  was  no  appreciAble  friction  in  the  appanuiu, 
there  coold  be  no  doubt  that  it  gave  a  blow  of  fiefinite 
force.  The  hlowa  were  delivered  at  intervals  of  fifteen 
■oeOMdw;  therefore,  the  variatinimt  could  not  t- 
a  wcftryia^  of  the  nmscle.  ICoreoTer,  the  ki..  .,  ^ k 
was  often  greater  at  the  end  of  a  series  of  experiments 
than  at  the  beginning.  The  only  chance  for  error 
SMmed  to  lie  in  the  possibility  that  the  position  of 
the  le^  was  cdianged  slightly  from  time  to  time,  and 
that  the  hammer  did  not  strike  the  ligament  at  ex- 
actly the  same  place  each  time.  This  question  was 
oarefoUy  studied  and  we  were  unable  to  find  that 
tbare  was  any  such  change  of  position.  Moreover, 
we  discovered  that  it  made  no  appreciable  difference 
in  the  extent  of  the  knee-jerk  whether  the  hammer 
struck  exactly  the  middle  of  the  ligament^  as  we 
always  tried  to  have  it  do,  or  a  little  above  or  below 
Uiat  point.  Having  niled  out  all  possible  sources  of 
error,  we  were  compelled  to  conclude  that  tlie  varia- 
tiona  which  we  saw  were  due  to  changes  which  oc- 
curred within  the  individual  and  which  rer-nforced 
the  action  of  the  mechanisms  which  produce  the  knee- 
jerk.  Succeeding  experiments  proved  that  there  wae 
oo  lack  of  reinforcing  influences. 

""'  '  riat tens  seen  were  compared  tcifh  siroHgl^/ 
rr  -.  .  ■  ■/  knee-jerks, — Having  once  assumed  that 
the  variations  which  we  had  seen  were  due  to 
some  reinforcing  influence,  we  had  the  curiosity 
to  compare  the  largest  of  the  knee-jerks,  obtained 
when  the  subject  was  entirely  quiet,  with  those 
which  should  result  from  some  of  the  vigorous 
forms  of  reunforcymeat.  described  by  Mitchell  and 
Lewis,  such  as  clinching  the  hands  or  clinching 
the   teeth.     The  results  of  a  few   experiments,   in 
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which  the  rei-nforcements  caused  by  clinching  the 

teeth  were  compared  ivith  knee-jerks  obtained  dur- 

Plg_  2,  ^S  ^Q^U  are  shown  in 

tfofcft  2wt.  moo  p.  <f. ^  Fig.  2.   Had  a  still  more 

I  active  form  of  rei-uforce- 
~j  ment    been    employed. 

Ml — f ^ — -1  probably    still     greater 

differences  would  have 
been  seen.  The  rein- 
forced knee-jerks, which 
resulted  from  volunta- 
rily clinching  the  teeth, 
-A  were  so  extensive  as  to 
convince  uh  that  the 
unknown  sources  of  re- 
enforcement,  which  were 
continually  influencing 
the  knee-jerk, were  com- 
paratively weak  phe- 
nomena. 
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Aim  of  Experimenta  of  Serie/t  I. — It  was  a  great 
temptation  to  us  to  immediately  begin  to  study 
the  effects  of  different  methods  of  reinforcing  the 
knee-jerk,  but  we  resisted  the  impulse,  know- 
ing that  it  was  much  more  important  to  lay  a 
sure  foundation  for  such  work  by  patient  and  care- 
ful study  of  the  extent  of  the  normal  knee-jerk  when 
not  subject  to  such  exciting  influences.  We,  there- 
fore, determined  to  make  a  series  of  experiments 
which  should  last  over  many  days,  and  which  should 
determine  the  extent  of  the  knee-jerk  in  the  case  of 
one  man  who  was  well,  and  who  was  leading  his 
usual  regular  life.     We  could  not  help  hoping  that  in 
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the  course  of  such  experiments  many  of  the  more 
ordinary  forms  of  reinforcement  would  reveal  them- 
selves to  us. 

Soutine  of  ETperimenis. — Such  a  research  was  ac- 
cordingly undertaken.  The  experiments  were  made 
on  the  writer.  They  extended  from  April  1st  to 
April  14th  inclusive.*  The  condition  of  the  knee- 
jerk  was  examined  seven  times  a  day,  and  twenty- 
five  experiments  were  made  at  each  examination. 
The  hours  chosen  for  the  experiments  were  as  fol- 
lows, viz.:  S.lo  A.  M.,  immediately  upon  rising: 
y.15  A.  M.,  soon  after  breakfast;  1.15  P.  M.,  just 
before  lunch:  2.15  P.  M.,  just  after  lunch:  6.15  P. 
M.,  just  before  dinner;  8.00  P.  M..  soon  after 
dinner;  and  11  P.  M.,  just  before  going  to  bed. 
For  various  reasons  it  was  not  always  possible 
to  make  the  experiments  at  exactly  the  schedule 
time,  but  it  was  seldom  that  the  time  of  the 
experiment  varied  half  an  hour  from  that  given. 
The  total  number  of  examinations  iu  this  series  was 
03.  and  the  total  number  of  experiment*  was  2,321. 
The  many  experiments  which  were  made  at  other 
than  the  schedule  times  are  not  included  in  these 
figoree. 

In  the  case  of  each  experiment,  the  hammer  was 
so  placed  that,  when  it  was  hanging  free,  it  just 
touched  the  skin  over  the  middle  of  the  ligament.  It 
was  then  raised  through  an  arc  of  40*^  and  allowed 
to  rest  on  the  catch.     At  the  proper  moment  it  was 


Thronghcmt  the  period  the  ftubject  led  a  regular  life,  gettiac 
opamt  soinK  to  bed  at  his  ilsuaI  hourg,  doin^  his  ordinary  work 
tuvi  efltmt;  hiA  acot»t<)me<l  fare.  It  i&  worth  noting  that  no  wine 
O-r  brc-r  was  tiscd  during  the  period,  but  that  a  cap  of  coffee  wafi 
taken  with  breakfaet  and  dinner,  and  a  cQp  of  tea  with  lunch. 
The  vnbject,  aa  wm  hia  habit,  smoked  one  or  two  cigars  a  day. 


cries  give  a  moEt  intereFtiiig  and  imponast  a^AjSk&oa 
to&epfaj-siologT  of  the  kn^>e-jer3L  and  of  t3ie  oenliml 
■errous  erguoiL    These  revolts  idll  be  reported  hy^ 

AenaelTeB  lat^r  in  the  paper. 

J^ftdira  «f  Ac  TmUim.—Eu-h  taUe  »  niBdf  in  ILtm  parts ; 
y  jbiu  be»d«d  Ejkee-Jerk.  custsizis  the  rsRihs  of  Ibr  apcri- 
^■te;  the  aeeond.  hekded  Extntcu:  frcm  Jonnul,  ^fib,  in  IneE, 
■e  V17  is  iriiicb  the  «ab>ect  fe;|*(3)i  the  dsj.  azkdL  l2urauti.  u  ides 
*  ail  condxb'.iD  a:  the  timt-  of  the  exuDiztctdcqi :  and  tlte  third 
{■vtlMaded  U.  S.  A.  'VTcuxber  Obveirrstacaih.  nriortE  like  -rm>dTtk«n 
y  tiaTeiflier  is  the  murzimj^  fifKmocai  and  ereniztf:.  la  tbe 
fca  edmim  ctf  the  fizM  part  of  the  tiUe.,  the  tdsie  n  iriuc3i  1^ 
*"»mriong  T«re  made  bj«  sen  duvn ;  in  the  second  ocdimui,  the 
Jj«w  rf  exiierimente  made  at  eakch  tiix»e  ie  rejioned :  is  the 
■y  «  rMorddd  in  zmJlimetrec  the  artra^  extent  of  the  knee- 
gn aidetermined  br  these  expeiimenta  :  in  Ute  f cmrtfa  are  dwn 
^  i^ti  and  pvatest  knee-^ka  got  in  the  exxminaikm,  amd  in 
«e  fifth  is  0ut«d,  in  the  nttzober  cf  degmea  throoch  whieb  the 
■JJpw  fell,  the  leael  hlcw  Trr  irhich  a  j«ocipniaal*le  knee-jerk 
m!  be  obtained.  At  tbe  Uittom  of  ooloisn  tvo  the  total  namher 
tftlie 


^  Y*  ooted  the  extreme  vana-tiDnf  erf  the  kn<ie-jerk  c^rtuaed  <m 
2*  Jay  TJth  the  Mow  <rf  wandard  force,  i.  r,  irhen  the  hamaier 
^thtoQgh  an  arc  erf  40^:  sad.  finaUr.  nnder  oolmun  fire,  one  s 
^^faal  vae  the  least  blow  v  Lich  ira€  capable,  at  aaj  tanke  daring 
^7".  of  i>rodafdng  a  Tiaible  knee-jerk. 
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released  by  a  slight  movement  of  the  lever,  and,  inas- 
much as  it  always  fell  from  the  same  height,  it 
always  struck  a  blow  of  the  same  force.  The  blows 
were  given  at  intervals  of  fifteen  seconds,  and  they 
struck  the  same  part  of  the  ligament  each  time.  For 
the  sake  of  accuracy  all  the  experiments  were  made 
on  the  bare  leg,  although  examination  showed  that 
nearly  the  same  results  could  be  obtained  when  the 
knee  was  covered  by  a  thin  layer  of  clothing. 
Throughout  all  the  experiments  the  subject  lay  with 
closed  eyes,  in  an  absolutely  comfortable  position, 
and,  as  far  as  was  possible,  not  only  avoided  all  vol- 
untary movements,  but  directed  his  thoughts  away 
from  the  experiment  and  to  some  indifferent  subject. 
During  the  earlier  experiments  the  blows  of  the  ham- 
mer were  each  distinctly  felt,  but  later  they  were 
often  scarcely  noticed,  and  in  many  cases  the  subject 
went,  before  the  end  of  the  examination,  almost,  if 
not  quite,  asleep. 

The  following  tables  give,  as  far  as  possible,  an 
accurate  account  of  the  experiments  and  of  the  con- 
dition of  the  subject  at  the  time  that  each  examina- 
tion was  made.  The  extent  of  the  movement  of  the 
foot  resulting  from  each  knee-jerk  was  accurately 
measured  in  millimeters,  and  tabulated  ;  inasmuch, 
however,  as  the  reader  can  be  given  no  correct  idea 
of  the  subtler  influences  which  governed  the  extent 
of  each  separate  knee-jerk,  it  does  not  seem  profit- 
able to  report  all  these  measurements,  and  only  the 
average  of  the  experiments  made  at  each  examina- 
tion is  given.  In  most  cases,  indeed,  the  more  deli- 
cate influences  which  determined  the  extent  of  the 
knee-jerk  remained  undiscovered,  but,  at  times,  they 
unexpectedly  revealed  themselves,  and  these  discov- 
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eries  give  a  most  intereBting  and  important  addition 
to  the  physiology  of  the  knee-jerk,  and  of  the  central 
nervous  system.  These  results  will  be  reported  by 
themselves  later  in  the  paper. 

Kxptauation  of  the  Tahhu. — Each  taMe  is  made  in  three  parts; 
the  ttral,  hoatUsl  Knco-.Tcrk,  contains  the  resnllA  of  iho  osperi- 
nienl)* :  tlie  eetwmi,  headed  Exlractfl  from  Journal,  gives,  in  brief, 
the  way  in  vrhtch  the  aahject  tfpcnt  the  day,  and,  therefore,  an  idea 
of  hii< '4'ondilion  at  the  time  of  the  examination;  and  the  third 
part,  bettded  U.  S.  A.  Weather  ObaervationR,  reports  the  condition 
of  the  weather  in  tlie  niorninct,  afternoon  and  evenitij;.  In  the 
first  rnlumn  of  the  first  part  of  the  table,  the  lime  at  which  the 
examinations  were  made  are  set  down  ;  in  the  second  column,  the 
nnmber  of  experimenU  made  at  each  time  in  reiK>rted ;  in  the 
third  is  recorded  in  millimetres  the  averafio  extent  of  the  knee- 
j«rk  as  detennlneil  by  these  experimenta  ;  in  the  fourth  are  shown 
the  least  and  greatest  kncc-jerVs  got  in  the  cxajninntion.  and  in 
the  fifth  is  stated,  in  the  numl>er  of  degrees  tbroiitrh  which  the 
hamttu-r  fell^  the  least  blow  by  which  a  recajrniziible  knee-jerk 
cQDid  bo  obtnined.  At  the  bottom  of  column  two  the  total  numbt^r 
of  the  experimentH  made  tlurinc  l!ie  day  is  given  ;  next  to  this, 
nnder  ci^jlumn  three,  is  written  the  average  knee-jerk  for  the  day, 
a«  determined  by  the  total  niunl>er  of  experiments  ;  by  the  side  of 
this  are  noted  tHe  extreme  variations  of  tne  knee-jerk  obtained  on 
this  day  with  the  blow  rif  standard  force,  *'.  *.,  when  the  hammer 
feU  through  an  arc  of  40°;  an-l,  fimUly,  under  cohinin  five,  one  is 
told  what  was  the  least  blow  which  was  capable,  at  any  time  during 
the  day,  of  producing  a  visible  knee-jerk. 
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Common  experience  teaches  that  when  one  is  well, 
there  are  three  principal  influences  which  lower  the 
activity  of  the  body  :  fatigue,  hunger  and  depressing 
weather ;  while  rest,  a  meal  and  invigorating 
weather  increase  the  activity.  One  has  also  learned 
that  even  when  the  general  condition  is  depressed  by 
these  influences  it  may  be  temporarily  roused  by  any 
cause  of  mental  excitement,  and  that  when  it  is  in  a 
vigorous  state  it  may  be  temporarily  lowered  by 
drowsiness. 

Substitute  in  the  above  statements  knee-jerk  for 
activity  of  the  body,  and  they  will  be  equally  true. 
These  facts  were  illustrated  in  our  experiments  by  a 
diurnal  decline  of  the  knee-jerk,  interrupted  at  meal 
time,  and  varied  by  changes  in  the  weather,  fatigue, 
and  by  causes  of  mental  excitement. 

Explanation  of  the  charts  Fig.  3,  which  show8  all 

the  variationit  of  the  knee-jerk  ivhich  occurred  in  the 

course  of  one  day  of  this  series  of  experiments. — 

Before   studying   the   results  of  the  experiments  aa 

a  whole,  the  writer  wishes  to  illustrate  still  more 

clearly  the  great  number  of  variations  to  which  the 

knee-jerk  is  subject  in  the  course  of  a  single  day. 

The  following  chart  shows  the  ext<jnt  of  the  movement  of  the 
foot  iu  millimetreii  iu  each  oxperimeut  tAken  in  the  course  of  onu 
day.  All  the  expiriinentK  mailc  at  the  lime  of  one  examination 
are  Krouj>e<l  together  under  the  fi^ores  which  aliow  the  time  at 
which  tlie  examination  was  made.  Each  dot  representn  a  separate 
knee-jerk,  and  the  conneclinK  lineg  are  given  to  enable  the  eye  to 
more  readily  grasp  the  extent  of  the  variations.  The  heavy  nuri- 
zontal  lines  ehow  the  average  of  all  the  experimenta  through  which 
they  are  drawn.  At  the  top  of  the  table  Ih  given  roughly  the  day'8 
Journal,  and  in  the  body  of  the  table  are  reuiarks  accounting  for 
reenforcements,  the  causes  of  w  hich  were  thought  to  have  been 
recognized. 
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Fig.  3. 
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Study  of  the  Chakt. — At  a  glance  one  sees  that, 
at  whatever  time  the  examiuation  vras  made, 
the  extent  of  the  knee-jerk  varied  greatly  in  suc- 
ceeding experiments.  He  also  notices  that  the 
average  of  the  experiments  made  when  the  subject 
was  just  out  of  bed,  and  not  thoroughly  roused, 
was  low ;  that  in  the  examination  made  fif- 
teen minutes  later,  after  the  bath  had  been 
taken,  it  was  higher ;  and  that  an  hour  later, 
immediately  after  breakfast,  it  was  still  higher. 
From  this  time  on,  however,  the  knee-jerk  declined, 
being  considerably  lower  before  lunch,  and  though 
slightly  higher  just  after  lunch,  being  very  much 
lower  just  before  dinner.  After  dinner  it  recovered 
somewhat,  but  only  to  fall  again,  if  but  slightly, 
and  at  bed  time  it  was  very  much  less  than  it  was 
just  after  breakfast,  and  even  less  than  it  was  just 
after  the  bath  taken  before  breakfast. 

To  judge  from  this  one  day,  then,  there  is  a  great 
difference  in  the  extent  of  the  knee-jerk,  even  in 
succeeding  experiments,  and  a  still  greater  differ- 
ence between  experiments  taken  at  different  times 
in  the  day,  the  knee-jerk  being  greatest  immediately 
after  breakfast,  and,  in  spite  of  the  fact  that  each 
meal  tends  to  increase  it,  being  much  lower  at  bed 
time. 

The  discussion  of  the  reenforcements  which  were 
observed  during  this  day  will  be  deferred  until  later 
in  the  paper. 

DivRNAL  Variation  of  the  Knee-Jekk. — Is  the 
diurnal  variation  of  the  knee-jerk  seen  on  April 
Cth  a  constant  phenomenon  ?  This  question  is 
answered  by  the  following  table  of  the  averages, 
compiled  from  all  the  experiments  which  were  taken 
in  this  series  ■ 
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Kxplanati&n  of  the  To^Ie.— In  the  first  colutnii  of  the  table  ts  giren 
the  date  of  the  eiperimcnta,  nnd  in  the  first  line  the  hours  of  the 
day  Hi  which  the  eiaininiitions  wer<*  made.  Beneath  the  houra, 
on  the  saimo  line  with  the  dates,  is  arranged  the  avempe  of  nil  the 
experimeniA  nmde  in  tlie  seven  examinations  of  thio  eorreapond- 
iog  day.  The  tahlu,  therefore^  enables  ime  readily  (o  compare  the 
resalte  of  all  the  experiment.^  made  on  t-ach  day  and  of  all  the  ex- 
fterimenti}  made  at  the  same  hour  (lU  different  clayH.  At  the  bottom 
of  the  table,  under  the  hoiirt;,  is  given  the  average  of  all  the 
experiments  taken  at  the  Kume  hour  on  all  the  tiifTerent  days  of 
the  seriefi.  In  addition  to  Ibis,  the  table  shows  the  average  extent 
of  the  knee-jerk  for  each  day;  the  number  of  examinations  and 
experiments  which  were  made  on  each  day  ;  and  the  mean  of  the 
Unronieter  and  thermometer  for  each  day.  Finally,  at  the  Iwttom 
of  the  table,  lK>nealh  these  columns,  in  placed  the  average  knee- 
jerk,  as  determined  by  all  the  cx])criments  in  the  Bcries.  and  the 
mean  barometer  and  thermometer  for  the  two  weeks  under  con- 
oid eration. 

SusuiABV  OF  Results  of  Examinations  of  Series  I. 


April,  IWT. 


s-«  v-to:  1-3 
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*Tli«  ctxunlnatlon  w«i  ooe  hour  late. 
*  The  examioatlon  was  odo  Imur  early. 
tMuna  boniuic^tcr  for  April.  forlSVMira,  was89.0B6. 
;  Meui  thvrmomctcr  fur  April,  for  16  years,  wu  B9.<>8. 
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A  little  study  of  the  table  tells  one  that  the  lowest 
averages  were  obtained  in  examinations  taken  at 
the  begi nn in g  and  en d  of  each  day.  Inasmuch^ 
however,  as  the  first  examination  was  made  when 
the  subject  was  just  out  of  bed  and  still  half  asleep, 
while  all  the  rest  were  made  after  he  had  been  thor- 
oughly roused,  it  would  seem  that  the  first  exami- 
nation, though  of  great  interest,  could  scarcely  be 
compared  to  the  rest.  Of  the  six  remaining  exami- 
nations, the  one  taken  immediately  after  breakfast 
has,  usually,  decidedly  the  largest  average.  There 
are  exceptions  to  this  rule,  however ;  thus,  on  April 
Ist  the  highest  average  was  got  at  1.15  P.  M.;  on 
April  3d  at  3.30  P.  M  :  on  April  5th  at  7.45  P.M; 
and  on  April  11th  at  2.30  P.  M.  No  cause  suggests 
itself  why  an  exception  to  the  rule  should  have 
occurred  on  April  1st,  unless,  indeed,  some  unusual 
excitement  prevailed  at  the  time  of  the  examination. 
The  same  may  be  said  of  April  3d ;  this  day  was 
Sunday,  however,  and  the  change  of  hours  and  the 
absence  of  hard  work  in  the  morning  may  have 
influenced  the  result.  On  the  6th  of  April,  the  dis- 
turbing cause  was  without  doubt  the  weather.  The 
barometer,  which  was  low  in  the  morning,  as  can 
be  seen  by  referring  to  the  table  of  the  day,  rose, 
and  the  temperature  fell  as  the  day  advanced. 
Later  in  the  paper  it  will  be  shown  that  such  changes 
are  potent  influences  and  always  tend  to  increase 
the  extent  of  the  knee-jerk.  With  regard  to  April 
11th,  it  can  only  be  said  that  the  journal  reports  that 
there  was  a  seminal  emission  early  in  the  morning. 
Whether  this  fact  accounts  for  the  depression  of  the 
averages  early  in  the  day  cannot  be  definitely  de- 
cided.    In  spite  of  the  exceptions  noted,  it  is  just  to 
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that  the  knee-jerk  is  generally  highest  in  the 
"Srly  part  of  the  day.  This  conclusion  corresponds 
with  the  feeliug  of  the  subject,  who  is  usually  most 
rigorous  in  the  early  part  of  the  day.  but  who  occa- 
sionally does  not  feel  like  active  work  until  consider- 
ably later. 

The  last  line  of  the  table  contains  the  averages 
derived  from  al!  the  experlmente  taken  at  each  of 
the  regular  examinations,  arranged  according  to  the 
hours  at  which  the  examinations  were  made.  These 
averages  corroborate  what  has  been  already  stated, 
that  there  is  a  diurnal  variation  of  the  knee-jerk, 
that  it  is  greatest  in  the  morning,  jusl  after  the 
first  meal,  and  that  it  is  lower  at  night.  This  fall- 
ing off  of  the  knee-jerk  can  be  scarcely  attributed  to 
anything  except  a  depression  of  the  condition  of  the 
body  as  a  whole  dependent  on  wearine68,  and,  as  far 
aa  the  writer  can  judge,  it  is  proportional  to  the 
degT^  of  fatigue,  except  when  counteracted  by 
some  reenforciug  influences.  Although  the  knee- 
jerk  tends  to  become  less  as  the  day  goes  on,  one 
sees  in  the  averages  given  at  the  lx)ttom  of  the 
table,  viz.:  25,  65,  43,  47,  30,  40,  27,  that  the  decline 
ia  an  interrupted  one,  and  this  brings  us  to  the  con- 
sideration of  the  effect  of  hunger. 


The  EFrBCT  of  Heals  on  the  Knee-Jerk. — It 
may  be  stated,  as  a  rule,  that  the  knee-jerk  is 
higher  after  each  meal  than  before  it.  This  rule, 
however,  like  every  other,  has  its  exceptions,  and 
they  are  shown  in  the  following  table  : 

Explanation  of  the  Table. — In  this  table  the  aver- 
age knee-jerk,  before  and  after  each  meal,  is  given, 
and  in  the  columns  following  the  difference  between 
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these  averages  is  placed  under  the  sign  +,  if  the 
knee-jerk  was  greater  after  the  meal,  and  under  the 
sign  — ,  if  it  was  greater  before  the  meal. 

Effect  op  Meals  Upon  the  Knee-Jerk. 


Date, 


Bbeakfast. 


April.  1887.]    a         ^ 


+  - 


l8t ' 

M I 

dd  (Sunday); 

4th ! 

5th j 

Cth j 

7th 1 

8th I 

9th I 

10  (Sunday)' 

nth.. 

12th 

13th 

14th 


^ 


65 


40 


Lunch. 


I  !  i 
&  1  ^ 


36 

88 

52 

,1 

28 

72 

44  ;..... 

40 

64 

24  L... 

31 

78 

42  I...J 

19 

51 

32  I...J 

28 

ra 

56  !....! 

39 

71 

42  L... 

22 

70 

48 

,...  1 

35 

71 

36 

...J 

13 

53 

40  j....' 

9 

40 

31  ....j 

SO 

57 

37  ....^ 

25 

74 

49  !..„ 

20 

58 

33 

....  ' 

+  I- 


111 

63 
36 
20 
27 
49 
66 
29 
37 
26 
S3 
21 
44 
42 


43 


68 
62 
74 
24 
43 
54 
34 
42 
36 
44 
41 
42 
46 
41 


!    38 
'      4 

!  1. 

!  ' 

i  u 

I  ^^ 
I  ^^ 

!    21 


47 


43 
11 


:  32 


DiNKBH. 


I 


I 


49 
23 
83 

27 

15 
31 
44 

21 

27 
20 
42 
10 


44 

83 
67 
21 
67 
32 
62 
61 
33 
31  I 
2S  I 
34  i 
60  I 
36  I 


10 
24 


67 

'■  1 

32 

17 

62 

21 

61 

"  i 

33 

IS 

6 

8 
20 


80   40 


10 


From  the  table,  one  learns  that  the  knee-jerk  was 
always  greater  after,  than  before,  breakfast.  As 
has  been  said,  however,  this  comparison  is  scarcely 
just,  because  the  subject  was  not  fully  awake  at  the 
time  of  the  first  examination.  One  also  sees  that 
the  average  was  greater  after  than  before  lunch, 
on  nine  of  the  fourteen  days  studied ;  that  on  two 
more  days,  the  9th  and  14th,  there  was  only  the  dif- 
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ft-rtfiice  of  one  mm,  between  the  averages  of  the 
iwo  examinatioas,  and  that  on  three  days,  the  let, 
2d  and  7th,  the  average  was  considerably  greater 
before  than  after  lunch.  With  regard  to  the  effect 
of  dinner,  one  observes  that  the  average  was  greater 
after  than  before  dinner  on  nine  of  the  twelve  days 
on  which  both  examiuationB  were  made,  that  it  was 
only  t wo  mm.  greater  before  than  after  d i nner 
on  one  of  the  remaining  days,  the  11th,  and  that  it 
was  5  mm.  and  6  mm.  greater  before  than  after 
dinner  on,  respectively,  the  1st  and  the  4th, 

As  everyone  knows,  the  result  of  a  hearty  meal  is 
to  make  one  feel  quiet  and  indisposed  to  work,  while 
the  effect  of  a  moderate  meal  is  to  rest  and  invig- 
orat-e.  If  one  has  been  working  hard  up  to  the 
moment  of  meal  time,  the  tire  is  at  first  unnoticed, 
because  the  excitement  still  remains^  and  it  is  only 
after  an  interval  of  quiet  that  one  becomes  con- 
scious of  the  weariness.  Inasmuch  as  the  activity 
of  the  mind  has  a  great  influence  upon  the  extent 
of  the  knee-jerk,  as  will  be  shown  hereafter,  it  is 
probable  that  the  mental  condition  is  in  a  great 
degree  responsible  for  the  exceptions  which  have 
been  noted.  An  examination  of  the  averages  de- 
rived from  all  the  experiments  taken  during  the  two 
weeks,  before  and  after  the  three  meals,  is  to  be 
found  at  the  bottom  of  the  table,  and  it  shows  that 
the  knee-jerk  was,  on  the  average,  always  greater 
after,  than  before,  each  of  the  three  meals.  It  may 
be  justly  stated,  therefore,  that  the  effect  of  a  meal 
is  to  increase  the  knee-jerk,  but  that  this  tendency 
is  not  so  strong  but  that  it  is  frequently  overcome  by 
counteracting  influences. 

It  may  be  well  to  note  here  that  no  wine  or  beer 
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was  used  with  the  meals,  but  that  coffee  was  taken 
with  breakfast  and  dinner,  and  tea  with  lunch. 

Effect  of  Muscular  Fatigue  upon  the  Knee- 
Jerk. — As  has  been  shown,  the  knee-jerk,  by  its 
diurnal  variations,  illustrates  the  gradual  loss  of 
vigor  which  the  body,  as  a  whole,  suffers  from  morn- 
ing till  bed  time,  and  the  temporary  and  partial  re- 
coveries which  it  undergoes,  as  a  result  of  the  fresh 
supi>lies  of  nutriment  and  of  rest  which  it  obtains  at 
each  meal. 

The  phenomenon  is  still  more  markedly  affected 
by  the  voluntary  exercise  of  the  muscles  which  are 
directly  concerned  in  its  production,  A  proof  of 
this  statement  is  offered  in  the  experiments  recorded 
in  the  following  table  : 

Tlmo  of  Kuun.  EUtrnets  from  Journal.  Averaire  EueeJerk. 

11       A.  M.  After  writini?  lialf  hour 71  mm. 

11.15  A.  K..  After  valking  up  nad  down  stairs  15  micSS  mm. 

11.45  A.  M.  .After  talking  earnestly 32  mm. 

1         P.  M.  .After  Btudyinc  curvea'an  hour 44  mm. 

2.16   P.  M . .  JuBt  after  lunch 40  mm. 

Here  one  sees  that  the  effect  of  walking  up  and 
down  stairs  for  fifteen  minutes  was  to  decrease  the 
average  extent  of  the  knee-jerk  from  71  mm.  to 
28  mm.  There  can  be  no  doubt  but  that  the  change 
was  the  result  of  the  exercise,  for  during  the  next 
two  hours  of  quiet  the  average  gradually  increased. 
in  spite  of  the  fact  that  hunger  and  general  fatigue 
must  have  tended  to  lower  it.  Numerous  illustra- 
tions of  the  decrease  of  the  knee-jerk,  as  a  result  of 
the  voluntary  exercise  of  the  muscles  of  the  leg, 
hare  occurred  in  the  course  of  our  experiments ; 
thus,  we  have  always  found  that  the  phenomenon 
was  markedly  decreased  by  a  walk  or  even  a  short 
stroll.     This    observation   is   of    importance   to   the 
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practicing  physician,  because  it  teaches  him  not  to 
expect  a  vigorous  knee-jerk  from  a  patient  who  has 
walked  a  mile  to  his  office. 

How  far  the  lessening  of  the  movement  seen  in 
such  cases  is  due  to  fatigue  of  the  muscles  which 
extend  the  knee,  and  how  far  it  is  dependent  on 
fatigue  of  the  central  nervous  mechanisms,  is  a 
problem,  the  solution  of  which  would  require  a  special 
research,  which  we  have  as  j'et  had  no  time  to  under- 
take. That  the  extent  of  the  knee-jerk  is  intimately 
dependent  on  the  activity  of  the  spinal  centers  can- 
not be  doubted^  and  this  dependence  probably  ac- 
counts to  a  great  extent  for  the  diurnal  variations 
which  we  have  called  attention  to,  but  it  is  not  at 
all  clear  that  it  is  the  wearying  of  the  spinal  centers 
which  accounts  for  the  low  knee-jerk  which  is  found 
to  result  from  a  walk. 


ErFECT  OF  Mentat,  FATiorE. — In  our  experiments 
we  find  that  the  brain  exerts  an  indirect,  but  never- 
theless very  considerable,  influence  over  the  extent 
of  the  knee-jerk,  as  will  be  shown  when  we  come 
to  study  the  subject  of  reenforcements.  It  is  rarely. 
if  ever,  that  the  mechanisms  of  the  brain  act  singly, 
and  consequently  it  is  most  difficult  to  trace  the 
reinforcing  influences  to  their  proper  source.  Ap- 
parently, however,  it  is  those  centers  which  are  the 
seat  of  the  will,  and  of  the  emotions,  rather  than 
those  by  which  we  perform  such  forms  of  mental 
work  as  adding,  memorizing  and  planning,  that  are 
chiefly  concerned  in  reenforcing  the  knee-jerk.  In 
our  experiments  we  have  not  found  that  short 
periods  of  mental  work  have  any  eifect  on  the  ex- 
lent  of  the  knee-jerk,  and  when  the  work  extended 
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over  long  intervals  the  effects   of  hunger    and    of 
general  fatigue  disguised  the  results. 

Unusual  Mental  Fatique. — Twice  in  the  couree 
of  the  experiments  the  subject  spent  too  many  hours 
in  measuring  and  tabulating  results,  and  the  work, 
together  with  the  depressing  weather  which  prevailed 
at  the  time,  caused  unusual  mental  fatigue.  The 
weariness  showed  itself  in  a  slight  dizziness  and 
an  irritability  which  made  him  st.art  at  unexpected 
noises.  During  the  experiments  which  were  made  at 
this  time  the  peculiar  sensation  in  the  muscle,  result- 
ing from  the  jerk  produced  by  the  blow,  or  from  the 
sudden  contraction  of  the  muscle,  a  feeling  which 
was  ordinarily  unnoticed  became  so  acute  and  so 
disagreeable  that  toward  the  end  of  the  examination 
it  was  hard  for  the  subject  to  lie  quietly.  He  had  a 
strong  desire  to  contract  the  muscles  of  the  limb  and 
foot  of  the  side  experimented  upon,  the  feeling  being 
comparable  to  that  which  one  has  in  the  muscles  of 
the  jaw  after  biting  a  piece  of  rubber  hard.  The 
more  one  thought  of  it  the  stronger  became  the 
temptation  to  move,  until  it  seemed  to  the  subject 
as  if  he  were  keeping  quiet  by  a  positive  act  of  the 
will.  This  nervous  desire  to  contract  many  muscles 
of  the  limb  was  suggestive  of  a  central  rather  than 
a  peripheral  excitability,  and  at  first  thought  was 
referred  to  the  spinal  cord.  The  idea  suggested  itself 
that  the  brain  was  weary  and  was  therefore  unable 
to  exert  the  inhibiting  influence  which  many  suppose 
it  to  have  over  the  centres  of  the  cord,  and  that  these 
centres  being  partially  freed  from  control,  were  un- 
usually active.  The  subject  found,  however,  that  by 
directing  his  thoughts  away  from  the  experiments 
and  to  other  subjects,  by  compelling  himself  to  give 
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18  whole  attention  to  planning  an  apparatus,  for 
instance,  he  couUl,  after  a  little  time^  forget  the 
irritating  sensation.  When  the  thoughts  were  thus 
engaged  on  other  matters,  it  would  seem  that 
the  spinal  cord  would  be  more  free  from  cerebral 
control  than  when  the  mind  was  wholly  interested 
in  the  knee-jerk^  and  yet  the  disag^'eeable  sensa- 
tion and  the  exaggerated  movements  ceased,  which 
proved  the  excitability  to  be  in  the  brain  rather 
than  in  the  cord.  It  was  never  found  during 
this  research  that  it  was  possible  to  inhibit  the 
extent  of  the  knee-jerk  by  an  act  of  the  will,  but 
the  subject  noticed  again  and  again  that  when  the 
knee-jerk  was  being  reenforced  by  unusual  cerebral 
activity,  especially  if  of  an  emotional  character,  the 
extent  of  the  movement  could  be  reduced  by  direct- 
ing the  thoughts  to  some  indifferent  subject,  for 
instance,  by  quietly  concentrating  the  attention  on 
the  warmth  of  the  skin  of  the  hand. 

As  far  as  the  writer  can  judge,  from  his  experi- 
ments, fatigue,  whether  bodily  or  mental,  is  accom- 
panied by  a  decrease  of  the  knee-jerk,  and  the 
exceptions  recorded  above,  when  excessive  mental 
weariness  was  found  to  increase  the  extent  of  the 
phenomenon,  was  due  to  the  fact  that  the  mind 
was  in  an  irritable  condition,  and  reinforced  the 
knee-jerk.  This  matter  will  become  clearer  after  a 
review  of  the  ways  in  which  the  knee-jerk  can  be 
rei'n  forced. 

[Since  the  above  wa»  written  the  attention  of  the  author  ha» 

been  called  to  a  short  article  by  Maximilian  Sternberg,  in  the  Cen- 

tTfllHaii  fur  PbvBiologie,  May,  IftS",  in  which  the  writer  reUtee  his 

■nu,  antl  Htates  his  conchiBion  that  an  increase  of  the  len- 

t:  18  a  sign  of  general  fatigue,  whether  proiluced  by  long- 

i-<iiiuiHie<l  phvt'ii'a]  or  mental  exertiuu,  and  explains  the  fact  aa 

ipoMibly   reHuhin^  from   the   withdrawal  of    cerebral    inhibition. 

Tbie  rcsalt  is  the  opposite  of  that  rvachcd  by  the  author  of  this 
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f>aper.  Tlie  appar(*nt  oonlraditition,  hnwever,  may  l>o  erpIttine^T 
►y  the  fact  that  Stornberg's  expvriinontB  dealt  with  casea  of  ex- 
treme fatig;uo,  while  those  of  the  author  were  confined  to  a  stutly 
of  an  amount  of  fati^iti  such  uh  wouht  ordinarily  occur  in  Uie 
course  of  a  day.  The  whole  sulijfct  of  the  effect  of  different  kinds 
and  of  different  degreefl  of  fatigue  on  the  knee-jerk,  U  worthy  of 
further  study.  J 

REgNFORCBUENTS     OF       THE     KN'EE-JEUK. — As     haS 

been  said,  successive  blows  of  tlie  same  force, 
delivered  at  like  intervals,  and  on  exactly  the 
same  part  of  the  ligamentum  patella,  called  forth 
knee-jerks  of  different  strengths.  Since  the  stim- 
ulus was  the  same  in  each  case,  the  causes  of  the 
variations  must  be  sought  within  the  individual.  It 
immediately  suggests  itself,  that  it  is  possible  that 
the  irritability  of  the  muscle  is  continually  under- 
going change.  When  one,  however,  considers  how 
equally  a  muscle  which  has  been  separated  from  the 
influence  of  the  central  nervous  system,  by  division 
of  its  nerve,  responds  to  like  stimuli,  he  is  forced  to 
admit  that  the  variations  in  the  knee-jerk  must 
result  from  changes  originating  outside  of  the 
muscle,  and,  most  probably,  in  the  central  mech- 
anisms with  which  it  is  connected.  If  the  knee- 
jerk  be  a  reflex  act,  as  many  suppose,  its  variations 
may  well  be  due  to  alterations  in  the  activity  of  the 
reflex  centers  of  the  cord  ;  if  it  be  a  peripheral  act, 
it  may  be  that  the  variations  are  dependent  on 
changes  in  the  tension  of  the  muscle,  resulting  from 
changes  of  activity  of  the  centers  of  the  spinal  cord, 
which  are  thought  to  control  its  tonus.  In  fact, 
whatever  the  nature  of  the  process  resulting  in 
the  knee-jerk,  one  must  look  to  the  centers  of  the 
spinal  cord  as  the  source  of  the  variations  which 
have  been  noticed.  What  are  the  influences  which 
determine  the  activity  of  these  centers  ?     It  is  wisest 
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to  not  try  to  answer  this  question,  and  to  attack  the 
subject  from  another  side. 

As  has  been  said,  it  was  not  the  object  of  oar 
research  to  determine  the  causes  of  the  reenforc©- 
ment  of  the  knee-jerk,  but  we  soon  found  that  we 
could  not  study  the  subject  at  all  without  taking 
^tfais  question  into  consideration.  It  is  not  too  much 
say,  that  every  knee-jerk  which  one  obtains,  is 
the  resultant  of  a  vast  numl>er  of  reenforcing  intlu- 
vnces,  which  are  for  the  most  part  unrecognizable, 
but  which  occasionally  reveal  themselves,  though 
singly,  when  some  source  of  reinforcement  is  so 
active  as  to  attract  attention. 


Reevporcemext  Cavsed  by  Irritation  of  the 
Ski>'. — For  instance,  a  sensory  irritation,  such  as  a 
prickling  or  itching  of  the  skin,  causes  a  marked  re- 
enforcement.  Thus,  at  the  examination  at  6.30  P.  M., 
April  ,5th,  the  average  knee-jerk  was 
14  mm.,  and  the  recnforcement  which 
resulted  from  a  blow  which  chanced 
to  be  given  at  the  moment  when  the 
ear  itched  was  03  mm,  (Fig.  4.) 
Again,  at  the  examination  at  12  P.  M., 
on  April  12th,  the  average  knee-jerk 
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tinuously  applied,  we  recognize  the  sensatiou,  not 
as  constant,  but  aa  of  varying  intensity,  and  that 
Mitchell  and  Lewis  found  that  the  extent  of  the 
reenforccment  depended  upon  the  moment  at  which 
the  blow  was  delivered.  If  the  blow  falls  at  the 
moment  that  the  reenforcing  influence  is  at  its 
heiglit,  the  resulting  movement  is  more  marked  than 
if  the  knee-jerk  is  called  out  a  little  earlier,  or  a 
little  later.  Thus,  in  the  second  example  given,  the 
ekin  was  itching  all  the  time,  but  the  intensity  of 
the  sensation  was  much  greater  at  one  moment  than 
at  another,  and  the  reinforced  knee-jerks  show  a 
similar  difference.  The  above  examples  illustrate  a 
fact  which  was  demonstrated  many  times  in  the 
course  of  our  experiments.  It  was  noticed,  again 
and  again,  that  not  only  such  a  positive  source  of 
irritation  to  the  skin,  but  anything  causing  discom- 
fort, as,  for  instance,  a  crease  in  the  clothing,  or 
an  uncomfortable  position,  was  sufficient  to  increase 
the  extent  of  the  knee-jerk.  These  observations 
corroborate  the  results  of  Mitchell  and  Lewis,  who 
found  that  painful  impressions  brought  to  the  skin, 
as  heat,  cold,  the  electric  wire  brush,  etc.,  were 
capable  of  reenforcing  the  knee-jerk. 


Beenporcehents  Produced  by  Voluktahy  Actioxs. 
Mitchell  and  Lewis  also  found  that  any  voluntary 
movement,  however  slight,  tended  to  reinforce  the 
knee-jerk,  and  in  our  experiments  we  saw  this  fact 
illustrated  over  and  over  again.  Thus  at  the  exam- 
ination at  C.15  P.  M.,  on  April  11th,  the  average 
knee-jerk  was  27  mm.,  and  the  movement  which 
resulted  from  a  blow  which  chanced  to  fall  at  the 
moment  the  subject  was  swallowing,  was  60  mm. 
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Fig.  6. 
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(Fig.  0.)  Again,  at  the  examinatiou 
at  <i.l5  P.  M.,  on  April  8th,  the  aver- 
age kuee-jerk  "was  44  mm.,  and  the 
knee-jerks     which  Fig.  7. 

were  called  out  im-  .  *f^'^  e.rt  f.m. 
mediately  after  the  ' 
regular  experiments 
and  which  were  re- 
enforced  by  talking, 
measured  71,  75,  86, 
(Fig.  7.)    As  has 
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82  and  74  mm. 
been  said,  to  get  the  full  effect  of  the 
reenforcement,  the  blow  must  be  de- 
livered at  just  the  right  moment 
after  the  retmforcing  act.  When 
this  was  done,  such  active  reCnforc- 
iug  acts,  as  clenching  the  bauds  or 
teeth,  enormously  increased  the 
movement.     (See  fig.  4.) 
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Rkevforcemexts  Produced  by  Exciting  the  At- 
TKSTiox. — All  these  reC-nforcing  influences  were  of 
interest  to  us  chiefly  because  of  our  wish  to  avoid 
them,  and  our  desire  to  see  blows  of  the  same  force 
call  forth  knee-jerks  of  the  same  extent.  When 
the  subject  was  lying  entirely  quiet,  with  closed 
eyes,  in  what  he  felt  to  be  an  absolutely  com- 
fortable position,  the  knee-jerks  continued  to  be 
of  variable  extent.  A  cause  for  some  of  these 
variations  was,  however,  soon  discovered.  Dur- 
ing the  examination  at  6.15  P.  M.,  April  Sd,  a  child 
in  the  next  room  began  to  cry,  but  was  immediately 
quieted ;  in  a  few  moments  the  child  began  to  cry 
again  and  was  again  quickly  quieted.     The  average 


53 


LOUBABD: 


knee-jerk  at  this  examination  was  23  mm.,  and  the 
movement  which  occurred  while  the  child  was  crying^ 


Fig.  8. 

4a»J/  farf.   ff.ia  P.H. 
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were  47  mm.  and  46  mm.  (Fig.  8.) 
The  subject  of  the  experiments  was 
in  no  way  interested  in  the  child 
and  was  not  conscious  of  making  the 
slightest  movement  while  it  was 
crying. 

Three  explanations  of  the  reon- 
f  orcement  suggested  themselves : 
One,  that  the  subject  had,  without 
knowing  it,  made  a  voluntary  move- 
ment ;  another,  that  the  sound  had 
acted  like  other  forms  of  sensory  stimulation,  which 
have  been  found  to  rei'nforce,  and,  finally,  that  it 
was  possible  that  the  cerebral  processes,  which 
accompany  the  turning  of  the  attention  into  new 
channels  had,  in  some  way,  influenced  the  action 
of  the  distant  centres  in  the  cord  which  control  the 
extent  of  the  knee-jerk. 

When  the  attention  of  the  subject  had  once  been 
turned  to  studying  the  action  of  his  mind,  he  began 
to  recognize  that  the  activity  of  his  thoughts  was 
not  without  an  influence  on  the  extent  of  the  knee- 
jerk.  It  was  soon  noticed  that  noises  which  were 
not  loud,  and  which  could  be  only  very  weak  sensory 
irritants,  if  of  a  kind  to  attract  the  attention,  in- 
creased the  extent  of  the  phenomenon,  while  much 
louder  sounds,  if  devoid  of  interest,  had  no  appre- 
ciable effect.  Thus,  during  the  examination  at  8 
P.  >!.,  April  12,  when  the  average  knee-jerk  was  29 
mm.,  some  one  was  henrd  coming  up  stairs,  and  the 
knee-jerks,  which  happened  to  be  taken  at  the  time. 
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Fig.  9. 
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were  71  mm.  and  60  mm,  (Fig.  0.) 
At  the  same  time,  the  rattling  by 
of  cart«,  an  accustomed  sound,  and 
one  devoid  of  interest,  bad  no  ap- 
preciable effect.  It  wag  soon  foond 
that  if  the  subject  were  spoken  to, 
if  a  knock  came  at  the  door,  or  if 
in  any  other  way  the  attention  of 
the  subject  were  attracted  at  the 
moment  that  the  blow  was  struck, 
the  knee-jerk  was  markedly  in- 
creased. 


Effect  or  Ceeebral  IxAcrrvrrY  axd  of  Slesp. 
If  the  sudden  awakening  of  the  attention  was 
capable  of  increasing  the  knee-jerk  it  might  seem  aa 
if  a  quieting  down  of  cerebral  activity  would  produce 
the  opposite  effect,  and  this  appeared  to  be  the  case. 
Not  infrequently  the  average  of  the  experiments  at 
the  beginning  of  an  examination,  when  the  mind  of 
the  subject,  who  had  perhaps  just  stopped  working, 
was  in  an  active  state,  was  considerably  higher  than 
the  average  of  the  experiments  which  were  made 
toward  the  close  of  the  examination,  when  quiet,  or 
.wen  a  condition  closely  resembling  sleep,  had  crept 
on.  It  is,  perhaps,  worth  noting  that  the  subject  has 
always  bad  the  faculty  of  going  to  sleep  at  short 
notice,  and  that  the  jars  caused  by  the  regular  blows 
of  the  hammer  ceased  to  attract  his  attention  after  a 
few  hundred  experiments  had  been  made  upon  him. 
The  effect  of  the  quieting  down  of  the  cerebral  mech- 
anisms was  illustrated  in  the  examination  at  8.15 
P,  M.,  April  2,  when  the  average  of  the  first  fifteen 
experiments  was  41  mm.  and  the  average  of  the  next 
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ten  experiments  was  19  mm.  The 
next  two  blows  were  struck  Just  after 
the  subject  had  been  spoken  to,  and 
the  knee-jerks  were  48  mm.  and 
40  mm,  (See  Fig.  10;  see,  also, 
Fig  9  and  Fig.  6.) 


Effect  op  Different  Forms  of 
Cerebral  Activity. — The  experi- 
ments which  we  made  with  refer- 
ence to  the  effect  of  different  forms  of 
cerebral  activity  were  far  too  few  to 
offer  a  basis  for  positive  conclusions, 
but  it  seemed  to  us  that  it  was  the  emotional  forms 
of  activity  which  had  the  greatest  influence  on  the 
process.  Thus,  in  the  case  of  mental  arithmetic,  the 
simple  act  of  multiplying  two  numbers,  even  if  thoy 
were  difficult,  did  not  seem  to  affect  the  knee-jerk 
especially,  unless  the  endeavor  was  made  to  obtain 
the  result  as  quickly  as  possible  and  the  subject  were 
excited  by  the  attempt.  The  queHtion  is  worthy  of 
an  especial  research.  One  great  difliculty  in  such  a 
research  arises  from  the  fact  that  the  experimenter 
cannot  time  the  blow  so  as  to  get  the  knee-jerk  at 
the  moment  when  the  mind  of  the  subject  is  most 
actively  employed.  It  is  possible  that  such  experi- 
ments might  be  combined  with  plethysmographic  ex- 
periments to  advantage. 


Effect  of  Multiplication. — At  the  examination 
at  1.15  P.  M.,  April  4th,  we  tried  the  effect  of 
multiplication.  The  average  knee-jerk  at  the  time 
was  20  mm.,  while  the  average  during   the   period 
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when  the  subject  was  Tapi<Jly 
multiplying,  was  32  mm.  (Fig. 
11.) 


Reexforcement  Caused  bt 
ExciTiNo  Mental  Work. — A 
good  example  of  the  effect  of 
exciting  mental  work  is  to  be 
found  in  the  results  of  the  ex- 
amination at  1.30  P.  M.,  April 
5th,  when  the  subjet  repeated  to 
himself  Browning's  stirring  poem —  Fig.  12. 
•*How  they  Brought  the  Good  News  ^'^' "'*■  '""■•• 
from  Ghent  to  Aix."  The  average 
knee-jerk  during  the  preceding  quiet 
had  been  27  mm.,  and  the  average 
taken  while  the  poem  was  being  re- 
called to  memory  was  64  mm.  (Fig, 
12.)  In  such  a  case  as  this,  one  can- 
not help  thinking  that  the  muscles  of 
the  larynx  may  have  been  called  into 
play,  and  that  the  rhythm  of  the  res- 
piration may  have  been  altered.  The 
subject  was  not  conscious  of  making 
any  attempt  at  phonation,  but  it  did 
seem  to  him  that  his  breathing  had 
been  longer  and  deeper. 

Effect  of  Respiration  on  the  Knee-Jerk. — 
It  is  interesting  to  consider^  in  this  connection, 
the  effect  of  the  respiration  on  the  knee-jerk.  A 
few  experiments  were  made  with  reference  to  this 
point,  the  respiration  and  the  knee-jerk  both  being 
recorded  on  the  same  moving  surface.  It  was  not 
found  in   these  experiments,  however,  that  the  res- 
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piration  had  any  effect  upon  the  phenomenon.  It 
seemed  to  make  no  difference  whether  the  blow  fell 
at  the  beginning,  middle  or  end  of  inspiration,  or  at 
the  beginning,  middle  or  end  of  expiration.  In  fact, 
as  far  as  these  experiments  gave  information,  the 
regular  acts  of  respiration  do  not  rof-ivforce  the 
knee-jerk. 


Reneforcement  Produced  by  Asphixia,(?) — The 
following  experiments  show  that  the  knee-jerk  is 
not  altered  by  alight  changes  in  the  respiratory 
rhythm,  but  that  it  is  increased  by  violent  respiratory 
movements,  or  the  causes  which  produce  them. 
In  the  examination  made  at  8.30  P.  M.,  April  8th, 
the  average  knee-jerk  was  51  mm.  The  following 
experiments  were  made  fifteen  minutes  later,  and 
in  just  the  same  way,  except  that  the  blows  were 
delivered  at  intervals  of  ten,  instead  of  fifteen  sec- 
onds, the  usual  rate.  The  figures  show,  as  in  all 
other  cases,  the  extent  of  the  movements  of  the  foot, 
resulting  from  the  knee-jerk,  in  millimetres. 

During  quiet — 35,  2i),  55^ — a  deep  inspiration  is 
taken,  and  the  breath  is  held  for  seventy  seconds — 
41,  44,  45,  49,  55,  72,  100— breathe  again,  and  at  first 
very  hard— 72,  57,  61,  42,  41.  52,  41,  32— another 
deep  inspiration  taken,  and  held  seventy  seconds — 
56,  58,  07,  70,  78,  79,  89— breathe  again,  and  heavily 
—80,  59,  64,  5fi,  41,  30. 

The  first  time  the  breath  was  held,  more  than 
forty  seconds  elapsed  before  a  material  increase  in 
the  extent  of  the  knee-jerk  was  seen,  but  during  the 
next  thirty  seconds,  when  the  endeavor  to  keep  from 
breathing  had  become  painful,  the  increase  in  the 
knee-jerk  was  very  marked.     As  soon  as  the  subject 
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began  to  breathe  again  the  irrit-ation  began  to  pass 
f,  and  the  movement  to  become  less,  and  in  about 
)rty  seconds  it  had  got  back  to  its  normal  average. 

When  the  breath  was  held  the  second  time,  the 
increase  in  the  knee-jerk  came  much  sooner,  and  as 
in  the  first  case,  the  extent  of  the  movement  in- 
creased as  the  feeUng  of  oppression  increased.  As 
in  the  previous  case,  it  required  about  forty  seconds 
after  breathing  had  begun  again,  for  the  knee-jerk 
to  get  back  to  its  normal  amount. 

How  far  the  increase  in  the  phenomenon  seen  in 
these  experiments  was  due  to  the  pain,  and  how  far 
i»j  the  effects  of  temporary  asphixia  upon  the  central 
nervous  system,  is  difficult  to  saj. 

Similar  results  were  got  when  the  breath  was, 
as  far  as  possible,  expelled  and  kept  out.  During 
quiet — 52,  41..  47,  40,  41 — breath  expelled  and  kept 
out— ^,  80,  85,  99— breathe  again— 72,  80,  60,  69, 
63,  67,  44.  This  was  a  much  more  painful  experi- 
ment, and  the  effect  of  the  lack  of  air  was  percepti- 
ble almost  at  once  in  the  increase  of  the  knee-jerk. 
At  the  end  of  forty  seconds  the  pain  was  so  intense 
as  to  bring  tears  to  the  eyes,  and  even  after  the 
breath  was  taken  again,  the  painful  feeling  referred 
to  the  lower  part  of  the  chest  lasted  for  some  time. 
It  is  noticeable  that  in  this  case  the  knee-jerk 
returned  to  the  normal  more  slowly  than  in  the 
previous  experiments. 

These  experiments  are  recorded  here  not  because 
any  definite  conclusion  can  be  drawn  from  them 
alone,  but  because  they  are  suggestive,  and  because 
tbey  illustrate  one  more  of  the  many  sources  of 
ret-nforcement  of  the  knee-jerk.  Whether  they 
should  be  grouped  with  reonforcements  which  result 
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from  painful  sensory  impressions,  from  voluntary 
actions,  from  emotional  activity,  or  from  functional 
disturbance  of  the  spinal  centers,  is  hard  to  say, 
since  all  these  causes  seemed  to  take  part  in  pro- 
ducing the  result. 


Rbknforcement  of  the  Knee-Jerk  Caused  by 
Music. — Perhaps  the  most  interesting  of  all  the 
forms  of  reinforcement  attributable  to  cerebral  ac- 
tion, which  we  saw,  was  that  produced  by  music. 
Not  all  forms  of  music  have  this  power,  however, 
and.  as  far  as  we  have  been  able  to  judge,  it  is 
confined  to  such  as  are  capable  of  exciting  an  emo- 
tional interest.  For  instance,  the  writer  can  state 
that  •*  Beautiful  Spring,"  when  played  by  a  hand- 
organ,  has  little  or  no  effect  upon  his  knee-jerk, 
although  a  good  military  band,  when  playing  a 
stirring  march,  is  able  to  cause  a  very  decided 
reenforcement. 

One  day  during  the  experiments  a  procession 
passed  the  end  of  the  street,  a  short  distance  away, 
and  the  effect  of  the  music  was  very  evident.  The 
twenty-five  experiments  of  the  examination  which 
had  just  been  made  had  shown  the  average  knee-jerk 
to  be  32  mm.  At  the  approach  of  the  procession  the 
subject  resumed  his  place  on  the  apparatus,  but  the 
first  blow  was  not  struck  until  the  first  band  was 
passing  the  end  of  the  street — CO,  71,  74,  70,  60,  55 — 
another  band  immediately  followed,  and  it  began  to 
play  "  My  Maryland "  just  before  it  reached  the 
street— 62,  76,  76,  74,  71,  6C,  59,  64,  59— this  was 
followed  by  a  drum  corps — 48,  55,  51,  55,  53,  49,  52 — 
and  then  the  music  died  away  in  the  distance  and 
only  the  ordinary  street  sounds  remained — 40,  45,  37, 
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30,  30,  53,  37,  29.  The  increase  and  decline  of  the 
knee-jerk  as  the  music  approached  and  died  away, 
and  the  difference  in  the  effect  of  the  bands,  the 
drum  corps  and  the  street  sounds,  is  very  interesting. 
The  fact  that  the  character  of  the  niusic  determined 
its  power  to  reonforce  the  knee-jerk  was  still  more 
clearly  illustrated  in  an  experiment  made  on  April  0. 
The  average  knee-jerk  at  8  P.  M.  was  32  mm.  and 
the  average  knee-jerk  at  11  P.  M.  was  29  mm.  It  is 
fair  to  assume  that  at  10.30  P.  M.^  the  time  of  the 
experiment,  the  average  knee-jerk  during  quiet  would 
not  have  been  far  from  30  mm.  The  music  used  in 
this  experiment  was  a  good  piano  in  a  neighboring 
room,  played  by  a  skillful  pianist.  While  Beethoven's 
"Funeral  March''  was  being  played  the  knee-jerks 
were,  viz.:  82,  104.  90,  105.  104,  99,  108,  95,  100,  118, 
117,  90,  113,  119,  97,  100,  124,  108,  112,  and  the  aver- 
ago  was  106.  This  was  followed  by  an  interval  of 
quiet,  during  which  the  knee-jerks  fell  off — 83,  90, 
00,  00,  82,  59,  75,  50;  average,  74.  Then  Chopin's 
"Raindrop  Prelude"  was  played,  and  to  our  delight, 
when  we  came  to  read  the  results  wo  found  that  the 
extent  of  the  knee-jerk  had  varied  with  the  character 
of  the  music  in  the  most  remarkable  manner.  Thus, 
during  the  soft  music^  wheu  the  raindrops  are  sup- 
posed to  be  falling,  the  knee-jerk  was  62.  03,  47,  60, 
55 ;  as  the  music  changed  and  the  deeper  passages 
began  to  make  themselves  felt,  it  was  60,  73,  68,  78, 
70,86,77,  87;  as  the  music  subsided  and  became 
softer  the  measurements  were  06,  43,  59,  62,  71,  68, 
64;  as  the  more  thrilling  passages  succeeded  79,  80, 
80  was  measured,  and  finally,  as  the  varied  but  softer 
parts  came  again,  the  knee-jerk  was  58,  57,  79,  67,  47. 
As  has  been  said,  the  average  of  the  knee-jerk  during 
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quiet,  as  found  by  twenty- 
five  experiments  taken  a 
ishort  time  after  the  sub- 
ject had  quieted  down, 
was  29  ram.  (See  Fig.  13.) 
Perhaps  the  reader  is 
inclined  to  doubt  that 
music  could  have  had 
such  an  effect,  and  may 
wonder,  as  did  the  writer, 
whether  it  were  not  pos- 
sible that  the  subject  of 
the  experiments  had  un- 
consciously favored,  or, 
perhaps,  even  almost  man- 
ufactured the  results.  That 
this  was  the  case,  bow- 
over,  scarcely  seems  prob- 
able, because  the  subject 
was  never  sure  during  the 
examinations  of  the  extent 
which  his  foot  moved,  ex- 
cepting to  know  that  the 
movement  was  slight  or 
was  considerable,  and  he 
was  unaware  of  the  close- 
ness with  which  the  knee-jerks  had  followed  the  music 
until  he  saw  the  curves  after  the  experiments  were 
over.  Had  this  been  the  first  set  of  experiments 
wliich  had  been  made  on  the  subject  it  is  probable 
that  he  would  have  been  much  more  interested  in 
the  blows  of  the  hammer  than  in  the  music,  but  as 
this  was  the  sixth  day  of  the  series,  and  as  his  knee 
had  been  struck  more  than  a  thousand  times  during 
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the  week,  he  was  able  to  forget  the  blows  of  the 
hammer  and  to  think  only  of  the  music. 

RsEXFOBCBUEyrs  Produced  by  Exciting  Dreams. 
The  fact  that  the  amount  of  the  knee  jerk  is  largely 
dependent  on  the  activity  of  the  cerebral  centers, 
which  are  the  seat  of  the  emotions,  has  received 
another  and  curious  illustration  in  the  course  of  our 
experiments.  As  has  been  said,  the  subject,  when 
tired,  not  infrequently  dozed  off  toward  the  end  of 
an  examination,  or,  at  least,  so  far  lost  consciousness 
Ihat  he  became  no  longer  responsible  for  his  thoughts. 
Thus,  it  not  infrequently  happened  that  he  pictured 
himself  as  kicking  a  football,  or  straining  to  lift  a 
heavy  weight,  or  steadying  himself  to  aim  a  pistol, 
or  as  performing  some  other  vigorous  action,  and  if, 
as  was  not  seldom  the  case,  the  blow  on  the  ligamen- 
tum  patellae  was  struck  at  such  a  moment,  he  was 
recalled  to  himself  by  the  unusual  violence  of  the  re- 
sulting knee-jerk.  This  was  not  a  single  experience, 
but  happened  many  times,  so  that  the  subject  had  no 
doubt  of  the  correctness  of  the  observation. 

ETen  during  sleep,  then,  cerebral  activity  is  mak- 
ing itself  felt  throughout  the  body.  This  fact  scarcely 
needed  a  proof,  for  every  one  has  noticed  the  running 
movements  of  sleeping  dogs,  etc.  It  is  interesting 
in  this  connection,  however,  because  evidence  thus 
obtained  is  much  more  trustworthy  than  any  which 
could  be  gained  during  waking  hours,  when  the  sub- 
ject might  be  thought  unintentionally  to  help  to  bring 
about  the  results. 

IXFLUEKCE  OP  THR  WeaTHER  UpON  THE  KnEE-JeRK. 

— In  the  course  of  the  experiments  the  subject  noticed 
that  his  general  condition  and  his  knee-jerk  were  be- 
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coming  less  vigorous  and  attributed  the  change 
the  fact  that  the  weather  was  beconoing  warmer. 
The  first  warm  spring  days  give  most  men  a  feeling 
of  lassitude,  and  the  subject  knew  that  he  was  no 
exception  to  the  rule.  One's  sensations  are  unreliable 
data,  unless  corroborated  by  more  substantial  evi- 
dence, and  it  seemed  worth  while  to  compare  the 
recorded  variations  of  the  knee-jerk  with  the  varia- 
tions of  the  temperature  during  the  two  weeks.  The 
U.   S.   A.    weather    observations   were   accordingly 

_.      ,^  consulted,  and  it  was 

Fig.  14. 

found   that,   in    gen- 
eral,  as   the   temper- 
ature   increased     the  [ 
knee-jerk  hecameless. 
The      correspondence 
was  not  so  close,  how- 
ever, but  that  it  was 
evident  that  other  in- 
fluences were  at  work, 
and  it  occurred  to  the 
writer  that  the  barom- 
etric changes  of   the  , 
atmosphere  might  be  i 
of      importance       m  ] 
this  connection.    How 
greatly  the  extent  of 
the  knee-jerk    is    in- 
fluenced by  thermom- 
etric   and  barometric 
changes  can  be  best 
understood  by  study 
of  Fig.  14. 

Explanation.— \l  the  head  of  the  chart  is  wrilton  the  dates  on 
whiwi  the   experiments  were  made,   and   at  the  left  aide  th« 
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Far«nheit  theruioixict«r  scale  from  SO'-TO,**  a  scale  of  millU 
metres,  to  show  the  extent  of  the  knee-jerk,  and  the  barometer 
Male  from  2&-31  inches.  The  curve  opposite  the  thermometer 
Male  shows  the  variBlions  of  the  temperature,  e&ch  of  the  dota 
connected  by  the  lines  giving  the  moan  lem^ratare  for  the  corres- 
pondint;  >lay.  The  curve  opposite  the  millimetre  scale  shows  the 
?aniitions  of  the  knee-jerk,  ench  dot  rcpreseating  the  arersize  of 
all  the  exper)ment8  taken  on  the  correspond infr  day.  Similarly  the 
cnrve  opposite  the  barometer  scale  records  the  variations  ot  the 
barometer,  each  dot  giving  the  me&n  of  the  barometer  for  the  cor- 
responding da>'. 

Stttdy  or  THE  Diagram. — ^The  correspondence  be- 
tween the  temperature  and  the  knee-jerk  curves  is 
not  very  accurate,  but  one  sees  that  on  the  4th  and 
11th,  when  the  temperature  was  high,  the  knee-jerk 
was  low,  while  on  the  1st,  7th  and  14th,  when  the 
thermometer  was  much  lower,  the  knee-jerk  was- 
considerably  higher.  In  general,  then,  as  the  tem- 
perature rises,  the  knee  jerk  becomes  less,  and  as 
the  temperature  falls,  the  knee-jerk  becomes  larger. 

If  now  one  compares  the  knee-jerk  and  barometer 
corvee,  he  finds  the  agreement  to  bo  much  closer. 
The  barometer  fell,  roughly  speaking,  from  the  Ist 
to  the  4th,  80  did  the  knee-jerk ;  the  barometer  rose 
from  the  4th  to  the  8th,  so  did  the  knee-jerk  ;  the 
barometer  fell  from  the  8th  to  the  11th,  so  did  the 
knee-jerk  ;  the  barometer  rose  from  the  11th  to  the 
13th,  so  did  the  knee-jerk  :  and  finally,  the  barom- 
eter fell  from  the  13th  to  the  14th,  and  so  did  the 
knee-jerk.  In  general,  then,  it  may  be  said  that  as 
the  barometer  rises  and  falls  the  knee-jerk  rises  and 
falls. 

A  more  careful  examination,  however,  shows  that 
though  this  general  correspondence  existed,  the  twa 
did  not  agree  in  the  extent  of  their  variations,  nor 
did  they  vary  in  just  the  same  way  from  day  to  day. 
Thus  the  knee-jerk   fell  markedly  from  the   1st  to 
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the  4th,  and  the  barometer  fell  only  a  little ; 
moreover,  the  barometer  rose  from  the  2d  to  the 
3d,  while  the  knee-jerk  was  stationary.  Again, 
one  sees  that  the  knee-jerk  fell  off  from  the  7th 
to  the  8th,  although  the  barometer  was  still  rising. 
These  differences  can  only  be  understood  by  simul- 
taneously' comparing  the  three  curves,  and  remem- 
bering that  a  rise  of  temperature  or  a  fall  of  the 
barometer  tends  to  depress  the  knee-jerk,  while  a 
fall  of  temperature  or  a  rise  of  the  barometer 
tends  to  elevate  the  knee-jerk   curve. 

From  the  1st  to  the  2d  the  temperature  rose 
and  the  barometer  fell,  and  both  of  these  influences 
acted  to  lessen  the  movement ;  from  the  2d  to 
the  3d  the  temperature  continued  to  rise  and  the 
barometer  rose,  and  the  counteracting  influences 
caused  the  knee-jerk  to  remain  stationary ;  from 
the  3d  to  the  4th  the  temperature  rose  and  the 
barometer  fell,  and  the  knee-jerk  curve  consequently 
fell  very  low ;  from  the  4th  to  the  5th  the  tem- 
perature fell  markedly  and  the  barometer  rose  a 
little,  and  the  knee-jerk  began  to  recover;  from  the 
5th  to  the  7th  the  barometer  rose  markedly,  and  the 
slight  rise  of  temperature  which  occurred,  not  being 
sufficient  to  counteract  its  influence,  the  knee-jerk 
curve  rose  ;  from  the  7th  to  the  Sth  the  continually  in- 
creasing temperature  began  to  make  itself  felt,  so 
that  the  process  became  less  active,  in  spite  of  the 
fact  that  the  barometer  continued  to  rise  ;  from  the 
8th  to  the  11th  both  the  temperature  rose  and 
the  barometer  fell,  so  that  the  knee-jerk  was  greatly 
depressed;  from  the  11th  to  the  13th  the  temper- 
ature fell  and  the  barometer  rose,  and  both  influ- 
ences  assisted  to  restore   the   knee-jerk ;   from  the 
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13th  to  the  14th,  however,  the  barometer  began  to 
fall  again,  and  the  temperature  being  nearly  sta- 
tionary, the  knee-jerk  was  again  depressed. 

These  curves  show  most  clearly  that  the  knee-jerk 
is  closely  dependent  on  changes  in  the  weather,  but, 
inasmuch  as  we  are  something  more  than  weather- 
gauges,  the  variation  is  qualitative  rather  than 
quantitative.  The  fact  that  other  influences  are  at 
work  is  shown  in  t!ie  course  of  the  curve  of  the 
knee-jerk,  when  looked  at  as  a  whole.  Thus  one 
ob8er\'es  that  the  general  condition  of  the  subject, 
when  looked  at  from  this  standpoint,  was  falling  off 
during  the  two  weeks,  in  spite  of  the  fact  that  the 
barometer  was,  on  the  whole,  rising  :  moreover,  this 
depression  of  the  knee-jerk  would  seem  to  be  greater 
than  the  rise  of  temperature,  which  occurred  during 
this  time,  oould  account  for.  The  fact  is  easily 
explained  ;  the  work  involved  in  the  research  and 
in  the  study  of  the  records  gained  in  the  experi- 
ments was  not  small,  and  the  fatigue  which  the  sub- 
ject felt  at  the  end  of  the  fortnight  was  an  un- 
doubted element  in  causing  the  marked  falling  off  of 
the  knee-jerk. 

It  is  no  new  discovery  that  the  general  condition 
of  man  is  greatly  influenced  by  changes  of  the 
weather,  but  a  demonstration  of  the  fact  is  neverthe- 
less valuable  and  may  perhaps  drive  home  the  lesson 
already  learned  by  physicians  and  surgeons  in  their 
practice. 

It  naturally  suggests  itself  that  what  we  call  the 
weather  is  composed  of  other  conditions  beside  those 
recorded  by  the  thermometer  and  the  barometer,  and 
that  the  direction  of  the  wind,  the  degree  of  humidity 
of  the  air  and  the  electric  potential  of  the  atmosphere 
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may  well  have  an  influence  upon  man.  There 
be  no  doubt  but  that  the  degree  of  the  humidity  of 
the  atmosphere  influences  us  greatly  by  determining 
the  evaporation  of  the  perspiration  from  the  skin, 
but  that  we  are  influenced  by  the  electrical  condition 
of  the  atmosphere  is  by  no  means  as  certain.  Ow 
knows  so  little  concerning  the  electrical  changes 
the  air  that  the  subject  is  always  an  attractive  the 
for  speculation,  and  one  is  in  the  habit  of  holding  it 
responsible,  in  a  vague  sort  of  way,  for  many  peculiar 
feelings  which  he  cannot  otherwise  explain.  The 
idea  is  a  popular  oue  and  even  finds  its  way  into  the 
novel  of  the  day.  Thus,  one  reads:  "I  hastened  to 
do  as  1  was  asked,  the  more  readily  as,  what  with 
fear  and  horror,  and  the  electric  tension  of  the  night, 

I  was  myself  restless  and  disposed  for  action."  * 
Plate  II  was  constructed  to  enable  one  to  readilj 

compare   the   variations  of  the  knee-jerk   with  the 
changes  which  all  the  different  components  of  thi 
weather  underwent  at  the  same  time. 

The  study  of  the  electrical  condition  of  the  atmoS' 
phere  is  a  difficult  one  and  requires  the  use  of  special 
appliances.  The  writer  could,  therefore,  scarcel; 
have  gained  any  information  on  this  point  had  it  not 
been  for  the  kindness  of  Mr.  Park  Morrill,  who  was 
making  a  special  study  of  this  subject  near  by,  at  th 
Johns  Hopkins  University.  The  curve  of  the  electric 
potential  of  the  atmosphere  given  in  the  chart  is  based 
on  Mr.  MorrilVs  figures,  which  state  in  volts  the  elec- 
tric potential  of  the  air  as  compared  with  that  of  the 
earth,  regarded  as  0. 

KxpUination  of  Plate  II. — On  the  first  line,  at  the  top,  are  given 
the  diites,  and  beneath  them  the  hours  of  the  day,  from  7  A,  M.  to 

II  P.  M. 


M 
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*The  Merry  Men,  by  R.  L.  Stevenson. 
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The  firet  cnrr«  of  the  chart  shows  the  diurnal  variations  of  the 
kne**-jerk  aa  determmed  by  seven  examinations.  The  nveragt.'  of 
all  the  pxrterimenis  ina<le  at  eaeli  examination  is  repref^H'iitod  by  a 
d'A.  i.l(n.v<l  at  ibe  ]>rop<.T  hcifrbl  with  refercnct*  to  tlic  millimetre 
Biitti*,  at  the  left  f^iije  of  the  chart,  and  under  the  day  nii<l  Iiuur  at 
which  the  examination  vas  made.  The  lines  eonnectinu  the  dots 
foable  the  eve  to  readily  follow  the  variations  of  the  Kuec-jertc 
dirriTiF  »*nch  flay.  The  larger  dota  represent  examinations  which 
t'  ■    directly  after  a  meal. 

.L^  line  of  this  knee-jerk  chart  is  recorded  the  direction 
ci  M.'j  -■!  t  jid  in  the  morninf;,  afternoon  and  evening  of  each  day. 

Ilel'iw  are  arranged,  in  nrder,  the  cnrvcs  which  ahow  the  varl- 
atii-iift  vi  tlie  barurneler,  the  thermometer,  the  electric  potential  of 
Uie  air,  and  the  n^ative  hnmidity  of  the  atmosphere.  Kach  dot  in 
eacli  of  the»e  niri-en  representH  a  separate  observation,  and  is 
nlnrcd  at  a  height  corresinncling  to  the  scale  at  the  side  of  the 
latter,  and  under  the  hour  at  which  the  observation  woa  made. 

Tbr  hravy  cross  lines  show  the  avi^nige  knee-jerk  for  each  day, 
aO'i  the  moan  of  the  bnritmeter,  of  the  thcrnionieter.  and  of  tlie 
electric  i.>ut\.'Utial  of  the  air  fur  April,  as  determined  by  the  obser- 
vations of  A  naznbcr  of  years. 

STri>Y  OF  Plate  II. — It  seems  to  the  writer  that 
thin  chart  is  of  great  value  from  the  negative  evi- 
detice  which  it  offers.  It  shows  that  a  change  in 
the  direction  of  the  wind,  a  change  in  the  electric 
potential  of  the  atmosphere,  and  slight  changes  in 
the  relative  humidity  of  the  air,  are  without  visible 
inHuence  upon  the  knee-jerk,  and,  presumably,  upon 
the  central  nervous  system.  It  also  calls  the  atten- 
tion to  the  fact  that  the  variations  of  the  barometer 
and  the  thermometer,  though  of  the  greatest  import- 
ance in  determining  the  height  of  the  daily  average 
of  the  knee-jerk,  are  secondary  to  himger  and  fa- 
tigue in  their  eflfect  upon  its  liourly  variations. 

SCMMARY    OF   RESULTS    OF    EXPERIMENTS    OF    SERIES 

I. — The  extent  of  the  normal  knee-jerk  is  continually 
unfiergoing  change.  So  great  are  the  variations, 
even  when  the  subject  is  at  rest,  that  a  correct  idea 
of  the  activity  of  the  process  can  be  gained  only  by 
averaging  the  results  of  twenty  or  more  experiments. 
The  average  knee-jerk  varies  in  amount  at  different 
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times  of  day,  being  as  a  rule  greatest  in  the  morn- 
ing, soon  after  breakfast,  and  being  very  much  less 
at  night.  The  decline  which  occurs  as  the  day  ad- 
vances is  very  irregular,  but,  in  general,  the  knee- 
jerk  is  larger  after  each  meal.  Finally,  the  extent 
of  the  knee-jerk  may  differ  greatly  on  different  days. 

The  causes  of  these  variations  of  thr  knee-jerk  are 
not  only  alterations  in  the  muscles  and  nerves  in- 
volved in  the  process,  but,  to  a  still  greater  degree, 
changes  in  the  activity  of  the  central  nervous  sys- 
tem, either  as  a  whole  or  in  part.  Thus  fatig^iie, 
hunger,  enervating  weather  and  sleep,  conditions 
which  decrease  the  activity  of  the  whole  central 
nervous  system,  decrease  the  average  knee-jerk, 
while  rest,  nourishment,  invigorating  weather,  and 
wakefulness,  influences  which  increase  the  activity 
of  the  central  nervous  system,  increase  the  average 
knee-jerk.  These  influences  account  for  the  diurnal 
variations  of  the  knee-jerk,  while  the  multitude  of 
changes  that  are  seen  to  occur  within  short  intervals 
of  time  are  due  to  temporary  alterations  in  the  ac- 
tivity of  certain  parts  of  the  brain  and  cord.  Thus 
voluntary  movements  and  strong  emotions,  when 
synchronous  with  the  blow,  are  found  to  increase  the 
movement ;  and  this  is  noticed  even  during  sleep 
when  the  dreams  are  vivid.  Similarly,  sensory  irri- 
tations, even  when  not  strong  enough  to  produce 
visible  reflex  actions,  may  markedly  reinforce  the 
knee-jerk,  but  whether  on  account  of  their  effect 
upon  the  brain,  or  upon  the  spinal  cord,  must  be 
proved  by  future  experiments. 

Inasmuch  as  the  normal  respiratory  movements 
and  quiet  thought  were  not  seen  to  influence  the  pro- 
cess, it  seems  probable  that  the  action  of  the  many 
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mechanisms  of  the  central  nervous  system,  except 
when  very  strong,  is  not  accompanied  by  the  devel- 
opment of  ret-nforciug  influences  ;  this  is  far  from 
certain,  however,  and,  inasmuch  as  the  origin  of  but 
iew  of  the  more  delicate  reinforcing  influences  were 
discovered,  this  interesting  question  must  be  left 
open  to  future  study. 

In  general,  then,  it  may  be  said  that  the  knee-jerk 
is  increased  and  diminished  by  whatever  increases 
and  diminishes  the  activity  of  the  central  nervous 
system  as  a  whole,  and  that  it  is  even  more  notice- 
ably altered  by  temporary  changes  in  the  activity  of 
certain  mechanisms  of  the  spinal  cord  and  brain. 

In  the  experiments  described  in  this  paper  it  was 
found  that  the  movements  of  the  foot,  caused- by 
knee-jerks  that  were  produced  by  the  usual  blow, 
I.  e..  when  the  hammer  fell  through  an  arc  of  40°, 
varied  from  U  millimetres  to  130  millimetres.  Still 
greater  movements  would  undoubtedly  have  been 
seen  had  vigorous  ri'enforcements  occurred  at  the 
time  when  the  average  knee-jerk  was  higher.  The 
average  movement  gained  from  the  results  of  the 
3*320  experiments  of  this  series  was  forty  milli- 
metres. The  least  blow  which  was  seen  to  produce 
a  movement  of  the  foot  was  obtained  by  letting  the 
hanmier  fall  through  an  arc  of  20°. 


Thb  Results  of  Experiments  of  Series  U. 

The  results  of  the  experiments  of  Series  I  were  so 
remarkable  that  it  seemed  to  the  writer  that  he 
ought  not  to  publish  them  without  assuring  himself 
of  their  correctness.  He  accordingly  undertook  a 
second  series  of  experiments,  which  extended  like 
the  first  over  two  weeks,  and  which  differed  from 
6 
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them  only  in  this:  that  nine  instead  of  seven  exami- 
nations were  made  on  each  day.  The  two  extra 
examinations  were  made,  the  one  between  eleven 
and  twelve  o'clock  in  the  morning,  the  other,  be- 
tween four  and  ^ve  o'clock  in  the  afternoon.  These 
experiments  were  made  with  all  the  care  that  was 
given  to  the  previous  series,  but  it  seems  unnecessary 
to  publish  the  results  in  detail.  Suffice  it  to  say  that 
the  conclusions  reached  in  the  second  series  of  ex- 
periments corroborated  those  which  were  obtained  in 
the  first  series  in  every  particular.  There  were  the 
same  extraordinary  variations  in  the  extent  of  the 
knee-jerks  produced  at  intervals  of  only  a  few  sec- 
onds. The  average  knee-jerk  was  found  to  be  high- 
est soon  after  breakfast,  and  to  be  low  at  night,  and 
it  was  seen  to  be  higher  after  than  before  each  meal. 
The  extra  examinations,  made  in  the  middle  of  the 
forenoon  and  afternoon,  showed,  moreover,  that  the 
average  knee-jerk  gradually  fell  throughout  the  fore- 
noon and  throughout  the  afternoon,  unless  some  un- 
usual counteracting  influence  prevailed.  It  was  also 
found  that  the  average  knee-jerk  changed  from  day 
to  day,  but  the  variations  in  the  weather  during  this 
period  were  so  slight  that  the  other  influences  which 
determine  the  general  condition  of  the  individual 
were  most  active  in  determining  the  amount  of  the 
average  knee-jerk.  The  average  movement  gained 
from  the  3,166  experiments  of  this  series  was  33 
millimetres.  Finally,  all  the  sources  of  reenforce- 
ment  which  were  noticed  during  the  first  series  were 
found  to  be  active  during  the  second. 

As  a  proof  of  these  statements  the  author  appends 
a  table  which  gives  a  summary  of  the  results  gained 
in  Series  II,  the  table  being  made  on  the  same  plan 
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Fontana  observed  that  when  a  very  slig^ht  pressure 
was  applied  directly  to  an  excised  motor  nerve  it 
might  be  made  to  increase  so  gradually  as  to  crush 
the  nerve  without  causing  its  muscle  to  contract. 
Af auasieff  and  Rosenthal  found  also  that  temperature 
might  be  increased  and  decreased  so  gradually  as  to 
kill  a  motor  nerve  trunk  without  stimulating  it.  Rit- 
ter  and  others  since  have  found  that  the  electric  cur- 
rent has  no  effect  if  the  density  of  the  current  is  made 
to  vary  slowly  enough.  Heinzman'  undertook  a 
more  serious  experimental  solution  of  the  question 
whether  a  thermal  stimulus  could  increase  so  gradu- 
ally as  to  be  unobserved  by  the  sensory  nerves  so 
that  death  would  finally  supervene  without  any 
movement  of  either  resistance  or  escape  on  the  part 
of  the  animal.  Frogs  were  heated  (o)  locally  with 
a  leg  in  water  gradually  warmed,  and  {h)  totally  by 
sitting  on  a  cork  floating  in  a  cylinder  of  water, 
though  it  was  much  harder  to  boil  intact  and  normal 
than  brained  or  reflex  frogs  without  sensation 
enough  to  cause  motion.     Their  sensory  seemed  to 

'Weber  die  Wirkung  eehr  allmaltger  Aenderungen  tberiuischer 
Reitze  auf  die  Empnndungesnerven.  Archiv  fiir  die  geiiamiiita 
Pliy«iologie.    Bd.  VI  (1872)  B.  222. 
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conform  to  motor  nerves  in  this  respect.  Fratscher' 
repeated  these  experiments^  heating  very  gradually, 
by  means  of  a  lamp  applied  to  the  small  bulbous  end 
of  a  tube  communicating  with  the  large  vase  of  water 
in  which  the  animals  were  exposed,  and  found  he 
could  even  induce  rigor  mortis  in  normal  frogs  by 
immersing  only  a  small  portion  of  the  body  in  the 
fluid.  Acid  and  alkali  stimuli  he  found  might  also 
be  applied  so  gradually  as  to  kill  the  tissues  without 
stimulating  movement.  The  researches  of  W,  T. 
Sedgwick.^  to  whose  discussion  of  the  topic  the 
reader  is  referred,  seem  to  show  conclusively  that  in 
the  case  of  heat  this  cannot  be  due  to  a  diminished 
irritability  of  the  spinal  cord  by  reason  of  the  heat 
carried  into  it  by  the  bloody  and'  that  organs  with  a 
basis  of  protoplasm  cannot  so  far  reverse  its  laws  as 
to  completely  lose  functional  power  with  no  pre- 
liminary phase  of  increased  activity. 

Quite  apart»  however,  from  the  question  of  pain- 
less death  in  such  cases  the  problem  of  the  gradual 
differentiation  of  sensation,  though  so  little  explored, 
abounds  in  practical  and  theoretical  implications  of 
great  interest.,  and  a  series  of  determinations  was  be- 
gun here  in  1884  upon  the  pressure-sense  according 
to  the  following  method  :  A  balance,  devised  and 
made  expressly  for  this  purpose,  consisted  of  a  solid 
iron  base  and  a  strong  brass  beam  seventy-two 
centimetres  long,  hung  on  a  steel  edge  and  sensitive 
enough  to  be  far  beyond  the  limit  of  differential 
perception  with  the  initial  weights  used.  Along  the 
whole  length  of  the  beam  runs  an  edged  iron  plate. 

*Weber  contlnuirliche  and    laniname  Nervcnreixung;  JenaJsche 
,  SMUcbrift.    N.  F.  T.  1.  (187G)  8.  130. 

'On  the  variation  of  reflex  excitability  in  the  fioe  indticetl  by 
cbangee  of  temperature.  Studlefi  from  the  Biological  Lalraratory 
of  the  Johns  Hopkins  University,  1882.    Pokc  3&5. 
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made  very  true,  to  serve  as  the  track  for  a  truck, 
from  which  was  suspended  a  little  platform  to  carry 
weights.  To  this  was  attached  a  long  horizontal 
band  running  about  the  drum  of  a  kymograph, 
which  we  used  as  a  motor  on  account  of  its  ap- 
proximately uniform  rate  of  motion,  changes  in  the 
latter  being  found,  by  careful  measurement,  so 
small  within  the  times  we  used  that  they  could  be 
disregarded.  The  contact  of  the  knife  edge,  on 
which  the  balance  was  pivoted,  with  its  support,  the 
center  of  the  pivots  of  the  wheels  on  the  truck,  and 
the  application  of  the  force  by  means  of  the  band, 
were  all  on  the  same  level,  and  by  this  means  the 
effects  of  traction  on  the  free  oscillation  of  the  bal- 
ance were  so  slight  that  sudden  reversals  of  the 
direction  of  motion,  which  could  be  brought  about 
instantly  at  any  time  by  a  key  described  in  a  pre- 
vious communication  [Mind,  No.  XL.,  page  557], 
did  not  sensibly  affect  it.  The  car,  which,  after 
careful  experiments  with  flowing  sand  (which  sug- 
gests how  irregular  the  best  hour-glasses  must  have 
been),  was  found  to  be  much  more  reliable,  may 
thus  travel  along  the  entire  length  of  the  beam,  and 
bearing  any  weight  placed  on  its  platform,  at  any 
rate  in  which  the  drum  can  be  set  in  motion,  and  a 
pointer  which  it  carries  may  be  made  to  pass  over 
the  divisions  of  the  raillimetre-scale  on  the  track  to 
the  beat  of  a  metronome.  Certain  suitable  veloci- 
ties and  weights  with  the  rate  of  increment  of 
pressure  per  second  were  carefully  predetermined. 
Under  one  end  of  the  beam  was  a  metalic  button, 
any  size  of  which  could  be  used,  which  was  covered 
with  rubber  to  eliminate  temperature  sensations — 
a  matter  which,  where  the  contact  of  such  an 
arrangement  is   for   so    long  times,    must   be   cod- 
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6tantly  regarded — by  which  the  pressure  vras  applied 
to  the  skin,  and  on  the  other  end  of  the  beam  was 
a  small  table  with  fixed  positions  for  counter- 
weights., by  which.,  together  with  the  position  of 
the  car  which  could  be  started  at  its  full  velocity 
at  once,  the  amount  of  initial  pressure  was  determ- 
ined.    To  minimize  oscillations  the  counterweight 

,was  removed  by  means  of  a  cam. 

The  mode  of  making  observations  upon  the  volar 
tip  of  the  index  finger,  e.  g.,  is  as  follows  :  The  arm 
is  rested  on  a  comfortable  support,  the  hand  turned 
upward  and  the  eyes  closed,  A  special  receptacle  is 
made  to  fit  the  whole  surface  of  the  nail  into  which 
it  is  laid  just  under  the  button,  which  is  brought 
down  t4.>  w^ithin  a  millimetre  of  it  by  a  screw  sup- 
porting the  other  overweight-ed  end  of  the  beam. 
At  a  signal  the  counterweight  is  lifted  by  the  cam, 
and  after  a  fixed  interval  of  from  one  to  four  sec- 
onds, during  which  all  oscillations,  if  there  be  any, 

^bas  ceased,  by  a  turn  of  the  key  the  car  begins  to 
move  without  noise  or  jar,  and  the  differentiation 
begins,  while  the  time,  involving  the  amount  of  in- 

i  crease  or  decrease  of  weight,  is  recorded  by  a  met- 
ronome till  the  percipient  decides  whether  the 
weight  is  increasing  or  decreasing  and  signals  to 
stop  the  apparatus,  and  says  plus  or  minus  accord- 

Ungly,  The  wrong  judgments  by  all  observers 
throughout  were  found  to  be  so  very  rare  that  they 
have  be^n  disregarded.  The  protocol  thus  gives  us 
the  point  of  application  (commonly  the  tip  of  the  left 
forefinger),  the  initial  weighty  the  absolute  amount 
of  pressure  increase  or  decrease  per  second,  and  the 
time  required  for  a  judgment.  As  the  experimenta- 
tions progressed  the  two  chief  causes  of  variation, 
viz. :  changing  degrees  of  attentives  and  of  cer- 
tainty, steadily  diminished. 
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In  the  preceding  table  the  upppr   horizontal  line            ^^H 

aspres&es  the  initial  weight  in  graniincs.     The  rate           ^^H 

of  differentiation  per  second  is  always  ^^^  of  this.           ^^| 

The  nnmbent  are  seconds  and  fractions  of  seconds.           ^^H 

(>f  the  signs  prefixed  plus  denotes  increase  of  weight           ^^H 

and   minus   decrease,  the   numbers  above  with   no           ^^| 

sign   being  the  average  of  the  two    below.      Each           ^^H 

^Lunmber  is  an  average,  of  twenty  single  experiments.           ^^H 

^^rThtiB,  with  an  initial  weight  of  five  grammes,  where           ^^M 

W      the  rate  of  differentiation  would  be  0.16  granunes           ^^M 

^^^per  second,  it  takes  Y,  M.  22.10  seconds  to  make  up           ^^M 

^^"his  mind  with   confidence   whether  the   change   of           ^^H 

I       pressure  he  knows  from  the  signal  is  taking  place,           ^^H 

■        is  an  increase  or  a  decrease,  while  J.  M.   decides           ^^B 

1       in  15.45  seconds.                                                                  ^^^^t 

^H                                    Table                                                ^^^I 

^ 

tIt      tK 

tIt   1   rir      ih 

th                  ■ 

njBJS. 

3.28 

+3.25 
-5.81 

7.86      9.36        15.2^1  j    20.36 
+7.23  +9.23     +14.67  '+19.00 
— 7.30  :— 9.60    'plO.OO —21.83 

1 

U.N. 

3.70  >      5.55        8.20        8.15       12.50'    21.50                                ^^M 
+3.80  !  +5.40     +7.00  '  -i-7.65  +11.00  +21.33                                ^^H 
—3.00  j  —5.70    —8.90     — 8.«5  —13.10  —21. 71  ,                           ^^ 

£JtB. 
J.M. 

3.0& 
+3.10 
—3.00 

6.40         7.88 

-j.5.40    -HJ.ao 

—3.30     —8.70 

8.48        9.06      14.68                              ^H 
-f7.0A     -^9.25  +U.01                                ^^M 
—9.23  —10  00  —14.46                                ^^| 

«.45       n.4 
+-4.1         +8.6 
— «.a    '  —14.8 

0.9  1      11.7  '       21.2  i      aO.                   ^^1 

+  10.2!  ^11.2     ~'Ht.b      f85.                    ^^1 

—0.6     —12.2     —21-9     —75.                  ^^M 

r.H, 

3.43  1      4.58        8.10  1     11.65,     22.76  i    34.04  i      66.00              ^^H 
+3.44  1  +4.93     +9.12  '  +9.88   +21.00  '+31.60     +67.00              ^^M 
—3.42  ;  —4.36     —7.10  —12.98  —24.40  —37.80  1  — 6fi.O0              ^^M 

C.H. 

4.40 
+4.80 
—4.00 

4.85  ,      5.25         5.85  |      7.40 
+  5.10     -i-5.10     +6.10  1  +7.10 
—4.80     —5.40     —5.60     —7.70 

+8.00  1                             ^^H 
—7.20                               ^H 

k      J 

7S  HALL  AXO  HOTOKA: 

In  Table  II  the  iuitial  or  threshold  weight  is  con- 
stantly oO  grammes,  which  from  Table  I  seems 
about  the  most  favorable  for  all  individuals  for 
further  exploring  the  psycho-physic  relation  here, 
and  the  rate  of  differentiation  varies  from  -^  to  y^ 
of  this  threshold  value  per  second,  the  numbers  as 
before  representing  seconds  and  each  expressing  an 
average  of  twenty  single  records. 
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In  Table  II  the  initial  or  threshold  weight  is  con- 
stantly 50  grammes,  which  from  Table  I  seems 
about  the  most  favorable  for  all  individuals  for 
further  exploring  the  psycho-physic  relation  here, 
and  the  rate  of  differentiation  varies  from  ^^  to  y}^ 
of  this  threshold  value  per  second,  the  numbers  as 
before  representing  seconds  and  each  expressing  an 
average  of  twenty  single  records. 
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80  HALL  AKD  MOTOBA  : 

In  Table  III.  the  upper  horizontal  line  represents 
initial  weights  in  a  series  of  observations,  the  differ- 
entiations being  always  j^j  of  the  threshold  per 
second.  The  figures  of  the  table  represent  the 
grammes  and  fractions  of  a  granmie  it  was  found 
necessary  to  add  or  subtract  before  the  difference 
was  perceived.  This  was  calculated  from  the  first 
table. 
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HALL  A3n>  SCOTORA  : 

The  fourth  table  represents  the  ratio  between  the 
threshold  and  the  numbers  expressed  in  the  third 
table.  In  that  table  it  was  necessary  for  an  initial 
weight  of  6  grammes  to  be  differentiated  to  the 
amount  of  two  and  seventy-eight  hundredths 
grammes  in  order  that  the  difference  should  be 
perceived  by  H.  N.,  and  five  is  to  this  number 
a8  twenty  to  fifty-six  hundredths,  as  is  shown  in 
Table  IV. 


Table  V. 


TTS    I    TIT         TflT    I    TJZ        TTS         rhi         irhf 


H.B.N. 


10.49  I  11.77  I  7.49 
1+10,4  +11.57  !  +7.38 
1—10.59  —12.      f  —7.0 


4.07 
+3-8 
-4.36 


H.N. 

23.64  i    17.76  i     13.12 
+24.32  +17.28  +12.64 
—23.04  -18.24  ^13.6 

6.52        S. 
+6.12     +4.76 
—6.92  1  —6.24 

4,3 
+4.26 
—4.34 

19.62  1     17.28  '    12.6 
K.H.B.      19.85  +17.60  ;+10.88 
19.20  —16.96  ^13.92 

6.78 
+6.13 
—6.38 

3.98 
+3.7 
-4.24 

2.94  1 
+2.98 
—2.89 

20.45  ,     18.24 

J.  M.                   +13.12  +13.12 

,-29.46  —23.36 

7.92  1      4.68 
-i-8.1ti     +4.48 
—7.68     — 1.88 

4.24  1        8. 
^4.l         -4-6.5 
—4.38      —7.6 

21. 9S  1     14.59       12.96  1      9.32  1      9.14 
Y.M.    -f22. 02  +15.78  ,-r]4.r,    ,+7.9    1+8.4 
—21.88  —13.95  —11.37  —10.38     —9-76 

6.8 
-t-6.32 

—7.56 

6.6 

+6.7 

C,H, 


28.16  ;     15.52  I      S.41  |      4.68 

30.72  +16.32  I  +8.16  ,  +4.88 

1—25.60  -14.72  I  —8.64     —4.48 


2.96         1.52 
+2.84     -fl.6 
—3.08     —1.44 


idt. 
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^^^^V                    Table                                                    ^H 

tVt   !    TTT       t4t       tIt       rir    |    rhr      tJt               ^^| 

H.E.X. 

1.21         1.23         l.lo         1.12 
-el. 22     +1.23     T-:.15     -^1.11 
—1.23  ;  —1.24     —1.15     —1.13 

1.08                                 ^^H 
+1.08                               ^H 

1.47 
H.K.  1+1.48 

1-1.46 

1.36  1      1.26  ,      1.13         1.1 
+1.31     +1.25  ;  ^1.12     +1.1 
—1.36     —1.27     —1.14     —1.1 

1.09                                 ^^M 
+1.06                               ^B 
—1.09                                 ^^1 

1.3»  1      1.34        1-25         1.13        l.OS 

E.H.B.    +1.40     +1.34     +1.22     +1.12     +1-07 

—1.38     —1.34     —1.28     —1.14     —1.08 

l.f>6 
—1.06 
—1.06 

■ 

1      1.4          1.36         1.16        1.09  1      1.08 

J.  It                   :  +1-28     +1.26     +1.18  1  +1.07  1  +1.08 

:                  —1.43     —1.46     —1.15     —1.10  !  —1.09 

1.44        1.29        1.27        1.18 

Y.M-     +1.44     +1.31  1  +1.31     +1.16 

—1.44     —1.28     —1.24     —1.20 

1.18  1      1.13 
4^1.17  1  +1.12 
—1.19  1—1.15 

1.56 

a  H.   +1.61 

—1.61 

1.31         1.17         1.09 
+1.33     +1.16     +1.1 
—1.29'— 1.17    —1.09 

1.06 
+1.06 
—1.06 

1.03 
+1.03 
—1.03 

J 

The  fifth  table  represents  the  same  relations  as  the           ^^H 

third,  except  that  the  calculation  i»  based  on  the  ex-             ^^H 

periments  of  the  second  table,  while  the  third  table            ^^H 

is  based  on  the  first.     The  sixth  table  represents  the            ^^H 

same  relations  as  the  fourth,  except  that  it  is  based            ^^H 

on  the  fifth  as  the  fourth  is  based  on  the  third.                       ^^H 

^^^    These  results  are  presented  so  clearly  in  tables  FV            ^^H 

^^'and  VI  that  ^puphic  representation  in  terms  of  ord-            ^^B 

1       nates  and  abscissas  is  unnecessary.     They  are  more            ^^H 

1       nearly  uniform  with  Y.  M.,  H.  N.  and  H,  B.  N.,  while            ^^H 

1      the  other  three  deviate  more  from  these  and  from  each            ^^H 

1      other.     A  relation  very  inaccurately  approaching  the            ^^H 

1       constancy  expressed  by  Weber's  law  is  obvious,  but            ^^H 

^^^le  not  only  inexact,  but  appears  only  within  limits            ^^H 

^Tihemselves   also   subject   to  wide    individual    varia-            ^^H 

tions,     C.  H.  (of  Tables  I  and  lY  e.  g,)  recognizes  a           ^^H 
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differentiation  of  a  constant  rate  per  second  with 
from  as  little  as  five  up  to  from  fifty  to  seventy-five 
grammes  as  an  initial  weight,  while  H.  B.  N,  does  not 
reach  any  constancy  with  an  initial  weight  less  than 
that  of  the  upper  limit  of  C.  H.  The  latter  subject 
(C.  H.)  was  however  especially  selected  from  a  furni- 
ture factory  as  a  polisher  and  sand-paperer  of  exquis- 
ite pressure  sense.  This  wide  range  of  individual 
variation,  which  may  be  caused  by  both  culture  and 
heredity,  may  be  utilized  hy  anthropological  methods. 
but  from  the  results  of  experiments  in  the  field  of 
the  psycho-physic  law  most  analgous  to  ours  was 
perhaps  hardly  to  have  been  expected,  at  least  with 
students  with  fingers  uncalloused  by  manual  labor. 

Compared  with  the  sensibility  to  differences  of 
pressure  determined  by  the  more  fauitess  of  the 
many  experiments  with  the  appreciation  of  weights 
successively  applied,  our  results  show  on  the  whole 
less  sensitiveness.  In  some  cases  a  change  of  ^  or 
^  or  even  less  of  the  initial  weight  has  been  perceived 
while  with  us,  under  the  most  favorable  conditions 
(which  seem  c.  g,  in  Tables  II  and  V  to  be  when  a 
variation  of  ^  5  of  the  initial  weight  of  fiO  grammes 
occurred  per  second)  the  judgment  responds  to  a 
variation  of  about  ^^^. 

In  the  study  of  capillary  blood  pressure  in  the  hu- 
man skin  made  by  v.  Kries.'  a  plate  of  glass  was  ap- 
plied to  the  dermal  surface  and  its  pressure  regulated 
by  weights  suspended  to  it  below,  and  the  effect,  meas- 
ured by  the  amoimt  of  paling,  observed.  The  differ- 
ent thickness,  rigidity  and  vascularity  of  the  skin,  as 
well  as  the  method  of  observation,  made  results   by 


'Uber  den  Drnck  in  den  Blutcapillaren  der  menBchliehen  Hftctt. 
Lndwig'B  Arl»eiten,  1876. 
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this  method  very  inexact.  Yet  the  great  effect  upon 
capillary  pressure  produced  by  raising  or  depressing 
ihe  arm,  though  much  less  than  would  be  caused  by 
the  different  positions  of  the  limb,  according  to  hy- 
drostatic laws,  was  so  considerable  as  to  suggest  a 
precaution  against  possible  errors  which  we  observed 
by  keeping  the  hand  at  the  same  relative  altitude 
with  reference  to  the  rest  of  the  body.  Again,  Fech- 
ner  admits  that  the  pressure  sense  is  liable  to  errors 
in  that  the  elasticity  of  the  skin  prevents  the  pressure 
upon  the  nerve  in  terminal  organs  from  correspond- 
ing exactly  with  the  weight  laid  on  the  skin.  The 
depression  of  the  skin  touched  by  the  button  was 
measured  by  means  of  a  cyclometer  by  Y.  M.  for 
various  weights  upon  his  own  fingers  as  follows — 


Wkiobt. 

DKHKmaiov. 

5  Orammes. 

.2151  Millimetres. 

10 

.4992 

^         20 

1.0078 

I         "^ 

1.3310 

I         "^ 

1.6784 

■         M 

1.7187 

100 

2.74W 

200 

3.0616 

With  our  apparatus  the  smallest  initial  weights 
used  bring  the  button  in  contact  with  the  skin  over 
its  entire  surface,  and  pressure  does  not  increase  the 
surface  of  contact  as  would  be  the  case  with  a  larger 
button.  Increasing  weight  depresses  new  skin  from 
a  wider  and  wider  area  around  the  surface  of  con- 
tact, and  may  change  the  distribution  of  pressure 
over  this  surface,  especially  as  between  its  centre 
7 
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and  edges.  Time  is  also  probably  a  factor  of  the 
amount  of  depression  and  expulsion  of  blood.  With 
the  largest  weights  and  longest  times  used  by 
us,  however,  there  is  no  distinct  indication  of  in- 
sensitiveness  increasing  with  the  gradualness  of  the 
increment  that  seems  due  to  local  anaemia  by  pres- ' 
sure.  If  sensitive  human  tissue  can  be  crushed  with- 
out pain  by  increasing  the  pressure  gradually  enough 
after  the  analogy  of  Heinzraann's  and  Fratscher's 
experiments  with  heat  applied  to  normal  frogs,  or 
even  unusually  great  pressure-differentiation  can 
be  made  so  gradual  as  to  escape  attention  when 
especially  directed  to  it,  a  different  apparatus 
method  of  experimentation  than  that  used  in  this 
series  of  observations  is  needed. 

How,  then,  shall  we  explain  the  new  relation  that 
appears  between  the  last  two  columns  of  Table  II.? 
Here,  when  the  rate  of  differentiation  of  a  constant 


initial  weight  is 


per  second  the  time  is  nearly 


double  what  it  is  for  a  rate  of  differentiation  of  yj^ 
per  second  for  Y,  M.  and  nearly  (juadruplod  for 
J.  M.  If  the  law  of  constant  increment  held  irre- 
spective of  time,  the  numbers  in  each  column  should 
be  double  those  corresponding  to  them  in  the  column 
before,  which  occurs  in  but  one  case  and  approxi- 
mately only  in  a  very  few  other  sporadic  cases.  In- 
deed, even  the  results  of  the  last  column  may  possi- 
bly be  sporadic.  We  should  expect  however  a 
priori  a  point  somewhere  where  an  increase  in  the 
time  of  applying  a  differentiation  would  diminish 
sensitiveness  for  it,  but  that  this  is  reached  in  the 
last  two  columns  of  Table  II..  the  results  arc  too  few 
to  make  us  certain.  Another  problem  presented  by 
Table  II.  is  to  account  for  the  great  obtuseness  for 
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differentiations  applied  at  a  relatively  rapid  rate. 
J.  M.,  e.  g.,  iH  nearly  four  times  as  sensitive  to  dif- 
ferentiation applied  at  the  rate  of  y^,  of  the  original 
weight,  OS  he  is  when  it  is  applied  at  the  rate  of  jfj 
of  it  per  second. 

In  the  best  psycho-physic  experiments  involving 
the  comparison  of  two  weights,  they  are  applied  suc- 
cessively, with  a  definite  time  for  contact,  interval 
of  rest,  etc. — the  application  of  both  weights  occu- 
pying e.  y.  five  seconds — and  the  attention  is  then 
directed  to  the  task  of  comparing  the  impression 
superposed  in  memory.  In  pressure,  as  opposed  to 
lifting  tefits,  little  attention  has  been  paid  to  the 
speed  of  application  and  levitation  of  the  weights. 
With  the  second  weight  we  might  conceive  that  cells 
excited  by  the  first  are  reexcited,  a  few  being  left 
out  of  function,  or  a  few  new  ones  excited,  accord- 
ing as  the  heavier  weight  comes  first  or  last.  By 
this  method  of  gradual  differentiation,  however,  the 
act-M  of  comparison  and  judgment  must  go  on  during 
the  process  of  the  change,  and  the  more  rapid  it  is 
the  g^reater  the  distraction.  The  comparison  is  made 
between  an  initial  pressure  held  in  memory  and  a 
pri;?sent  clianging  sensation.  If  memory  were  merely 
a  faint  sensation  ra]>idly  loosing  intensity,  we  should 
have  a  double  difTerentiation.  The  remembered 
initial  pressure  would  fade  like  an  after-iraage, 
while  the  present  pressure  is  constantly  increas- 
ing, and  the  differential  sensibility  would  be  finer 
than  in  the  old  method.  The  fact  that  it  is  less  so 
cannot  be  entirely  explained  by  the  time  required  to 
Btop  the  apparatus  after  a  judgment  is  made,  for 
thai  reduces  itself  in  our  experiment  nearly  to  the 
reaction  time  from  ear  to  hand  of  the  person  con- 
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trolling  the  fJrum.  for  the  subject  under  observation 
guve  the  signal  to  stop  the  apparatus  as  soon  as  he 
felt  a  judgment  within  bis  reach,  as  it  were,  and  it 
was  expressed  and  recorded  later.  It  is  obvious, 
however,  that  a  part,  perhaps  considerable,  of  the 
apparent  decrease  of  sensibility  from  rapid  differen- 
tiation is  due  to  this  constant  error,  but  not  all. 
Besides  the  perception-time  a  longer  time  is  required 
to  relate  the  two  impressions  in  consciousness. 
The  mind,  our  subjects  think,  does  not  keep  or  have 
at  any  time  an  image  or  feeling  of  continuous  incre- 
ment or  decrement,  Continuity  here  seems  an  im- 
possible perception.  The  attention  rather  singles 
out  an  instant  or  degree  of  pressure  and  compares 
it  with  another  instant  and  degree  of  pressure  still 
further  past  (and,  in  fact,  not  invariably  the  period 
of  the  initial  weight),  and  an  impression  arises  or 
does  not  arise,  which  it  is  perhaps  quite  as  correct  to 
speak  of  as  a  sensation  of  difference,  w^ith  a  toler- 
ably clear  threshold  of  its  own,  as  a  judgment.  In- 
deed, it  seems  to  be  impossible  to  excite  a  sensation 
of  continuous  increment.  Again,  with  certain  initial 
weights  and  ceitain  rather  rapid  rates  of  differ- 
entiation, it  is  hard  not  to  believe  that  the  sensation 
changes  in  quality  as  it  changes  in  quantity,  and 
it  may  be  impossible,  with  different  tactile  organs 
or  fibre-ends  at  different  depths  of  the  skin,  to  get 
a  quantitive  change  of  entire  purity.  It  is  hard, 
however,  to  resist  the  impression  that,  quite  apart 
from  these  minimal  and  inconstant  changes  of 
quality,  the  attention  finds  it  difficult  if  not  impos- 
sible to  grasp  continuity  in  the  form  of  quantitative 
or  intensive  change,  but  rather  that  the  directness 
of  a  graduated  series  is  the  basis  immediately  given, 
and  that  continuity  is  derivative  and  inferred. 
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Constancy,  or  uniformity,  (as  distinct  from  con- 
tiDuityi,  of  sensory  increment  is  of  course  not  to  be 
exp(.'cle<i  here,  for  it  is  the  stimulus  that  increases 
uniformly  per  second,  and  the  sensation,  according 
to  the  law  of  Weber,  must  increase  more  slowly. 
Each  second  of  increase  bears  a  constantlj-  less  ratio 
to  the  total  pressure  of  the  preceding  second,  and  if 
the  pressure  is  decreasing,  is  in  a  larger  ratio  to  it. 
Thus^  as  the  differentiation  goes  on,  a  longer  and 
longer  time  is  necessary  to  create  a  given  ratio  for 
increasing  and  a  less  and  less  time  for  decreasing 
pressures.  This  fact  probably  is  the  chief  cause  of 
the  rather  large  average  errors  for  increasing 
weight.  The  later  seconds  effect  even  less  sensory 
modifications  than  the  first.  Both  greater  sensitive- 
ness and  less  average  error  in  time  might  therefore 
be  expected  from  decreasing  pressures.  The  figures 
*how»  however,  on  the  contrary,  less  sensitiveness 
and  no  greater  uniformity.  The  most  obvious  cause 
for  this  result  is  fatigue.  The  cells,  relieved  from 
the  effects  of  pressure,  have  been  excited  longest, 
while  the  mind  has  less  interest  in  vanishing  than 
in  augmenting  impression,  and  it  is  harder  to  bring 
the  attention  to  hear  on  them. 

In  an  interesting  study  by  F.  C.  MuUer,^  which 
was  begun  on  the  excised  nerve-muscle  preparations 
of  frogs,  but  extended  to  motor  and  then  to  sensory 
human  nerves  percutaneously  excited  and  pointing 
to  a  •' neurophysic,"  in  place  of  the  psycho-physic 
taw,  the  author  conceives  changed  excitability  as  an 
essential  property  of  sensation.  In  the  experiments 
of  Wedenskii.  and   especially  of    Bowditch^,  whose 
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tests  seem  as  conclusive  as  they  are  important, 
changes  due  to  fatigrue  cannot  he  assumed  for  the 
nerve  fibre,  but  must  be  limited  to  terminal  organs, 
the  blood  supply  of  which,  as  we  have  seen,  is  re- 
duced by  pressure,  and  to  central  cells."'  Our  experi- 
ments allow  no  interval  for  rest  and  increased  sensi- 
tiveness between  the  two  degrees  of  pressure,  which 
give  rise  to  the  impression  of  difference  such  as 
intervenes  in  the  application  of  two  successive 
weights.  Where  the  transition  is  directly  from  one 
degree  of  stimulus  to  another,  with  no  temporal  in- 
terruption, the  process  cannot  be  the  same  as  when 
a  period  of  rest  intervenes,  or  even,  as  in  MUller's 
experiments,  where  on  the  basis  of  the  stimulus  of  a 
constant  current  another  stimulus  in  the  form  of 
negative  variation  is  applied.  Another  complexity, 
also  tending  to  make  decision  hard  and  slow,  is  that 
there  are  really  three  degrees  of  pressure  to  be  con- 
stantly home  in  mind — the  original  pressure  as  well 
as  the  alternative  of  increase  or  decrease — while  in  the 
most  approved  application  of  Fechner's  three  meth- 
ods the  problem  has  but  two  terms.  The  method  of 
middle  gradation  only  admits  of  comparison  even 
in  this  respect  with  ours.  Thus,  in  fine,  whether  we 
look  at  the  number  of  terms  involved  in  each  verdict 
of  consciousness,  fatigue,  the  nature  of  the  mental 
activity  involved,  the  results,  or  every  detail  of 
method,  we  have  here  a  new  standpoint  for  viewing 
psycho-physic  relations,  and  few  if  any  safe  infer- 
ences from  one  to  the  other  between  the  work  of 
Weber  and  Fechner  and  their  successors  and  ours 
can  be  trusted.  We  are  here  confronted  with  new 
problems  of  great  range  and  importance,  which  the 
above   preliminary   results,  very  far   from  solving. 
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barely  suggest.  What  is  the  ratio,  e.  g.,  between 
increasing  suddenness  and  decreasing  weight  in  pro- 
ducing a  given  sensory  effect?  On  the  one  hand 
the  mind  has  a  horror  of  what  is  sudden  which  may 
amount  ahnost  or  quite  to  kataplexj',  which  knowl- 
edge of  law  and  power  of  prediction  serve  to  allevi- 
ate ;  and,  on  the  other,  great  changes,  if  very 
idual,  are  not  only  imperceptible,  but  can  only  be 
scertained  by  indirect  and  often  very  circuitous 
inference.  If  we  compare  the  conscious  minds  of 
men  to  balances,  some  tipping  to  a  greater  and  some 
to  a  less  weight,  we  can  only  reply  to  the  ques- 
tion why  they  do  not  .  tip  to  still  finer  stimuli, 
[like  the  millionth  leaf  in  Leibnitz's  forest,  by  say- 
Sng  that,  on  the  one  hand,  a  practical  threshold  1*0- 
lieves  it  from  distractions  and  irrelevancies  and 
favors  concentration  by  abstraction,  or  else  that 
natnre,  as  it  were,  suspects  consciousness,  and  that 
its  too  great  acuteness  has  been  a  disadvantage,  and 
that  attention  must  not  be  too  discriminative  nor 
.admitted  to  all  spheres  of  life.  It  is  at  least  im- 
possible to  see  any  more  contradiction  l>etween  the 
law  of  probabilities  and  what  Fechner  would  call  the 
threshold  theory  of  life,  than  between  the  uutonality 
of  octaves  played  by  the  wind  on  an  ^olian  harp 
and  the  same  octaves  on  a  piano  with  a  pure  un- 
tempered  scale.  Consciousness,  in  some  of  its  as- 
pects, has  an  articulating  habit  of  dropping  the 
fingers  down  upon  the  strings  instead  of  sliding 
them  along. 

The  following  table  gives  the  result  of  a  series  of 
records  with  heavy  initial  pressure  and  slow  rates 
of  differentiation,  these  being  the  conditions  most 
favorable  to  fine  discrimination  : 
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Table  VIIL 


1000. 

600. 

260. 

126. 

+ 

0 

_ 

4- 

0 

+ 

0 

+  lo- 

Y.M 

100. 

128. 

128. 

66. 

76. 

78. 

20. 

20. 

21. 

18.21.18. 

M,G 

88. 

92. 

104. 

38. 

— 

56. 

23. 

28.    26. 

11.13.  12. 

J.T 

60. 

9«. 

94. 

26. 

72. 

44. 

23. 

29. j  28.  10.111.111. 

Average... 

82. 

105. 

104. 

43. 

59. 

60. 

1  22. 

25. i  25.l'l3.il8.'l3. 

'        ,1      '      ' 

All  the  figures  in  this  table  are  grammes.  Those 
above  are  the  four  initial  weights,  and  the  rest  are 
grammes  of  increase  rest  or  decrease  before  the 
judgment  was  made,  the  rate  of  differentiation 
throughout  being  0.4  per  cent,  of  the  initial  weight 
per  second,  each  figure  expressing  the  average  of 
fifteen  single  observations,  and  the  grammes  under 
each  of  the  four  middle  zero  columns  expressing 
the  dilferentiation  that  would  have  taken  place  if 
differentiation  there  had  been.  Here  again  there 
is  a  general  approximation  to  a  constant  ratio.  The 
differential  sensibility  is  finer  than  with  smaller 
initial  weights.  "With  all  these  weights,  and  espe- 
cially the  lightest,  it  takes  much  longer  to  perceive 
rest  or  a  minus  quantity.  This  is  expressed  less, 
however,  in  the  table  above  than  in  the  following 
table  of  errors — 

Table  IX. 


0  -  + 

0 

1000 

600 

250 

125 

4. 
40. 
24. 

9. 

42. 
38. 
21. 
10. 

The   figures  in   the   above  table  express  the  per 
cent,  of  mistaken  judgments,  (calculated  for  not  far 
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from  fifty  single  judgments  each.)  Rest,  e.  g.^  is 
judged  to  be  increase  in  forty-five  per  cent,  of  the 
cases  with  an  initial  weight  of  l,»»no  grammes,  and 
decrease  is  judged  to  bo  rest  in  forty-two  per  cent. 
of  cases  with  its  same  initial  weight.  These  may 
be  called  errors  of  overestimation,  and  all  errors  of 
underestimation  are  comparatively  rare,  as  are 
errors  of  overesliraation  when  decrease  is  judged 
to  be  increase.  That  we  should  be  insensitive  to 
decrease  was  expected  from  fatigue  and  expulsion 
of  blood  caused  by  so  heavy  weight.  That  rest 
should  so  often  seem  to  be  increase  may  be  due 
to  gathering  energy  of  attention  or  perhaps  to  the 
progressive  action  of  heavy  pressures  upon  the  cir- 
culation in  the  tissues  beneath.  The  fact  that  we 
tend  to  judge  even  rest  as  increase  seems  here,  at 
least,  to  have  made  the  result  indicate  greater  sen- 
sitiveness to  increase  than  if  it  had  been  practicable 
to  start  the  differentiation,  to  be  judged  on  the  basis 
of  the  presumptive,  slight,  constant  decrease  required 
to  offset  this  tendency,  and  which  would  therefore 
set^m  to  consciousness  to  bo  rest.  This  constant  wo 
designate  as  the  apparent  pressure  constant^  and  its 
variation  at  a  given  second  during  the  process  of 
an  observation  we  call  the  pressure  deviation  of  that 
decrease. 

In  another  series  of  observations  the  effect  of  neg- 
ative pressures  or  pulls  upon  the  skin  of  the  ball 
of  the  left  index  finger  were  studied  as  follows : 
After  a  number  of  trials  with  various  salves  and 
plasters  in  the  market,  one  was  at  length  found  that 
was  sufficiently  adhesive,  and  within  the  limits  of 
fifty  g^rammes  would  not  crack  or  give  in  a  way  to 
afford  an  independent  clue  to  sensation  as  most  do. 
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The  finger  nail  was  then  glued  to  its  socket  in  a 
heavy  block  below,  and  the  beam  of  the  balance 
allowed  to  swing  freely,  till,  controlled  by  the  posi- 
tion of  the  car,  it  came  to  rest  in  such  a  place  aa 
exactly  to  touch,  without  pressing,  the  upturned 
ball  of  the  finger  to  which  it  was  then  also  firmly 
stuck.  The  car  was  moved  so  as  to  give  a  very 
slight  but  distinct  pressure,  and  then  made  to  travel 
slowly  away  from  the  finger  by  means  of  the  drum 
till  a  sensation  of  negative  pressure,  or  a  pull  up- 
ward, was  detected.  It  then  traveled  back  till  a 
positive  pressure  could  be  felt.  Each  of  these  pres-] 
sures  was  repeated  ten  times  and  then  averaged, 
and  then  the  average  of  these  plus  and  minus  aver- 
ages taken.  This  latter  might  be  expected  to  give 
the  original  position  of  equilibrium  of  the  car  em- 
pirically determined  as  above  (provided,  of  course, 
that  the  skin  is  equally  sensitive  to  a  push  or  a  pull). 
The  apparent  was  found,  however,  to  be  slightly 
more  negative  than  the  empirical  indifference  point, 
determined  as  above,  in  each  of  four  subjects.  As 
the  pressure  gradually  changes  from  a  minus  to  a 
plus  quantity,  or  conversely,  the  neutral  position  is 
tolerably  well  marked  to  consciousness.  The  sense 
of  contact  is  present,  but  without  appreciable  pres- 
sure or  pull,  as  the  finger  is  not  absolutely  fiat  even 
over  the  small  surface  of  four  or  five  milimotres  in 
diameter,  and  as  tactile  experience  is  rarely  with 
surfaces  curved  exactly  conformably  with  the  shape 
of  the  epidermis  at  rest,  as  it  so  nearly  is  in  this 
case.  A  sensation  of  touch  over  such  a  surface, 
which  in  common  tactile  experience  is  impossible 
without  pressure,  might  be  expected  to  suggest  pres- 
sure here.     Possibly  it  will  be  found  that  it  is  in- 
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sttnctiTe  compensation  for  this  association  that 
makes  a  discrepancy  between  the  real  and  apparent 
tactile  zero,  as  we  shall  hereafter  designate  the 
mechanical  and  the  sensory  indiflference  points,  re- 
spectively. Even  should  our  further  studies  find 
them  to  coincide,  it  will  be  useful  to  retain  both 
de&i^nations. 

The  apparent  tactile  zero  thus  determined  is  the 
starting  point  of  our  differentiations.  The  car  is 
drawn  to  the  position  corresponding  to  this  position 
of  least  sensation,  and  the  percipient,  after  five 
seconds  rest,  hears  the  signal  announcing  the  etart 
of  the  car,  and  is  to  judge  as  soon  as  he  can 
whether  the  skin  is  pressed  or  pulled  upward.  The 
sensations  for  a  time  are  surprisingly  indistinguish- 
able. For  a  moment  the  change  seems  decidedly 
plus,  an  instant  later  it  appears  as  certainly  minus. 
The  experience  is  comparable  to  that  of  binacu- 
lar  rivalry*  where  now  the  picture  or  color  pre- 
sented to  one  eye,  now  that  before  the  other  seems 
to  predominate  and  indeed  suggests  quantitative 
determinations  in  this  latter  field.  For  this  phe- 
nomenon we  suggest  the  name  of  ajitinomous  dermal 
rivalry.  How  far,  if  at  all,  this  may  be  connected 
with  the  fact  that  every  pull  depresses  the  adjacent 
skin  on  the  sides  of  the  finger  (which  parts  of  the 
skin  pressure  distends),  further  studies  must  make 
known.  On  an  average  finger,  disposed  as  above,  a 
pull  of  e.  g.,  20  grammes  elevates  the  skin  about 
three-fourths  as  much  as  the  same  weight  depressed 
it.  By  referring  to  the  preceding  table  of  cyclometer 
meaeurements  for  the  latter,  it  will  thus  be  seen  that 
in  these  determinations  the  beam  of  our  balance  has  a 
movement  of  several  millimetres,  and  emperical  deter- 
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minations  showed  us  that  a  slight  but  constant 
allowance  must  be  made  in  the  weights  of  the  fol- 
lowing table  for  overcoming  the  variation  of  the 
beam  of  the  balance  to  even  these  slight  changes  of 
position.  Making  these  deductions,  we  have  the 
following  sample  of  a  single  day's  observations  : 


Table    X. 


^-6.9.-. 

^2.0.-> 

r-0.2.-^ 

as.H ' 

Y.  M 

E.  C.  S 

+ 
12.7 
16.1 
13. 

13.3 
14.4 
14. ;i 

4- 
11. 

.... 
12.1 
16.9 

+ 
7.9 
7.3 

8.8 

6.9 

5. 

1.2 

Average. . . . 

13.9 

U. 

12.6 

14.5 

8. 

7.0 

In  this  table  the  figures  at  the  top  express  the 
amount  of  differentiation  per  second  in  grammes. 
The  figures  below  are  grammes  before  the  judg- 
ments of  positive  or  negative  pressure,  expressed  by 
the  signs  plus  and  minus  above,  were  made.  Each 
figure  in  the  table  is  an  average  of  ten  single  obser- 
vations. The  numbers  are  slightly  too  large,  for  they 
represent  almost  continuous  observations  with  an 
element  of  fatigue  distributed  about  evenly,  but  not 
eliminated  as  in  fuller  tables  reserved  for  the  comple- 
tion of  our  research  on  this  part  of  the  subject. 

The  first  and  chief  result  of  this  table  is  the  rela- 
tively vast  weights  involved  in  differentiation. 
Aubert  and  Kammler  found  the  smallest  weights 
that  could  be  perceived  when  applied  to  volar  finger 
tip  to  be  from  0.006,  to  0.015.  gms.,  and  Goldscheider* s 
touch-points  are  probably  at  least  no  less  sensitive. 
Though  he  did  not  control  the  amount  of  pressure 
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which  he  used  in  determining  his  pressure  points,  he 
was  led  to  distinguish  between  the  sensation  of  con- 
tact and  that  of  pressure,'  and  found  even  the  latter 
exceedingly  sensitive.  The  literature  relating  to  the 
psycho-physic  law  contains  almost  no  reliable  tests 
of  pressure  between  the  first  observable  contact  and 
weights  of  from  six  to  ten  grammes.  Strictly 
speaking,  moreover,  the  sensation  of  an  upward 
pull  upon  the  skin  must  not  be  compared  with  pres- 
sure from  within  outward  along  the  arterial  tracts, 
or  as  shown  in  plethismographic  tracings,  nor  in- 
flammations or  throbing  sometimes  called  pounding 
pains.  Nor  is  the  collapse  of  supportive  tissue  be- 
neath, which  has  been  suggested  as  a  cause  of 
abnormal  dermal  sensations,  more  relevant  than  the 
sensations  of  the  elastic  skin  artists  who  pull  out  folds 
of  their  skin  into  dewlaps.  In  fact,  whether  negative 
pressure,  although  it  must  favor  a  different  distri- 
bution of  capillary  circulation  from  a  pressure  on  the 
same  spot,  excites  any  specific  sensation  other  than 
that  of  contact  (which  it  may  serve  to  show  is 
specifically  different  from  pressure),  and  secondary 
depression  by  stretching  of  adjacent  dermal  tissue, 
it  ie  idle  to  conjecture. 

On  the  whole,  then,  it  may  be  said  that,  save  the 
older  determination  of  the  smallest  observable  pres- 
sure from  different  parts  of  the  dermal  surface,  and 
which  since  the  works  of  Goldscheider  need  to  be 
careful!}'  revised,  we  know  at  prewent  almost  noth- 
ing with  certainty  about  pressures  below  five  or  ten 
grammes.  As  we  approach  minimal  pressures  we 
pass   outside  the  limits  of  validity   for  the  psycho- 

*NeQe  Thataachen  iiber  dio  HnutHinancrven;  Arbeit  fur  Pbyai- 
ologio,  1885.    bupplement-Band,  p.  88. 
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physic  law  which  has  prompted  most  of  the  modern 
work  in  this  field.  Yet  precisely  within  this  realm 
covered  by  antinomious  dermal  rivalry  lie  the 
mysterious  conditions  of  the  tickle-sense  by  contact 
as  distinct  from  the  specified  and  localized  tickle- 
sense,  of  abnormal  excitability  passing  spontaneously 
into  excitation  where  we  have  not  yet  learned  to 
distinguish  subjective  from  objective  sensations,  and 
with  respect  to  which  the  mind  of  the  adult  is  still 
in  a  rudimentary  infantile  condition.  We  also  ob- 
serve here  that  within  these  limits  the  slower  differ- 
entiations are  more  finely  distinguished.  A  definite 
law  with  regard  to  the  comparative  sensibility  to 
pressures  and  pulls  is  not  yet  apparent. 

When  one  index  finger  is  Tinder  the  button  of  eacl 
end  of  the  balance  so  that  the  weight  decreases  on 
one  finger  as  it  increases  on  the  other,  there  is  no 
essential  increase  of  sensitiveness,  and  in  some  cases 
a  decrease.  It  requires  some  time  and  effort  to  ac- 
commodate the  attention  alternatively  from  the 
finger  of  one  hand  to  the  corresponding  finger  of  the 
other. 


A  :BteIETHOD  FOR  THK  EXPERIMENTAL  DETERM- 
INATION OF  THE  HOROPTER. 


BY  CHUtSTIME  LADO-F-&AKKUX. 


If  the  diagram  of  Plate  TIL  be  held  in  a  horizontal 

P^'a.ne  in  front  of  the  face,  with  the  arrow  directed 

"to'^^ards  the  bridge  of  the  nose,  and  at  such  a  dis- 

^^^xice  that  the  circle,  if  produced,  would  go,  roughly 

si>^aking,  through  two  points  a  little  below  the  cen- 

*''^8  of  the  eyes,  an  optical  illusion  will  present  itself. 

**    one  looks  at  the  intersection  of  the  middle  cross, 

***«re  will  still  be  seen  a  cross  on  the  plane  of  the 

^*^I>er,  but  there  will  be  seen  in  addition  a  third  line, 

^Ixich,  if  the  paper  is  at  the  right  distance  from  the 

^^^8,  will  seem  to  stand  up  in  a  nearly  vertical  posi- 

"^^n.  half  above  the  plane  of  the  paper  and    half 

"^low  it,     When  the  position  is  right  for  the  middle 

^^>88,  it  is  also  right  for  all  the  others,  and  if  the 

^^^M  are  converged  steadily  upon  the  middle  stick, 

"^^  other  crosses   will  also  present  nearly  vertical 

^^^cks.  visible  by  the  lateral  portions  of  the  retina. 

^*i«  phenomeuou  is  also  pretty  well  preserved  if  the 

P*^int  of  fixation  wanders  from  one  to  another  of  the 

c*i*<;uiar  row  of   stioks.     If  the  paper  is  gradually 

'■^oved  farther  away  from  the  eyes,  the  illusory  stick 

^^y  be  made  to  look  exactly  vortical,  but  the  posi- 

"On  is  not  then  quite  right  for   the  lateral  portions 

0^  the  field. 
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There  are  two  points  to  be  explained  in  this 
illusion  :  the  presence  of  the  third  line  and  its  up- 
right position.  Take  a  single  pair  of  crossed  lines, 
f  2  as  in  Fig.  2,  hold  them  in  a  horizontal 
plane,  and  at  such  a  distance  that  with  the 
right  eye  shut,  1,  and  with  the  left  eye 
shut,  2,  looks  Ukc  the  projection  of  a  ver- 
tical line.  Now,  with  both  eyes  open, 
fixate  a  point  at  some  distance  beyond 
them  (by  sticking  in  a  pin  at  that  point 
-^'?.  if  necessary).  The  lines  will  be  seen 
double,  as  two  entirely  separate  crosses.  Let  th© 
point  of  fixation  approach  nearer  to  the  intersec- 
tion of  the  cross,  and  the  double  images  will  be 
brought  nearer  together  until  they  partly  overlap, 
and  the  appearance  of  Fig.  3  will  be  pro- 
duced, where  the  image  seen  by  the  left 
eye  is  drawn  in  dotted  lines,  and  the 
image  seen  by  the  right  eye  in  uninter- 
rupted lines.  As  the  fixation  point  is 
brought  still  nearer  to  the  intersection  •  .  .  . 
of  the  cross,  tlie  left-eye  image  of  line  1  -^  -^-^/-^ 
and  the  right-eye  image  of  line  2  (which  ^Ji 
are  parallel  if  the  card  is  hold  at  the  right  dis- 
tance) come  still  nearer  together,  until  the  inter- 
section is  fixed  and  they  exactly  coincide.  At  the 
moment  that  they  coincide,  they  leave  the  plane  of 
the  paper  and  become  a  single  line  in  space,  its  lower 
end  directed  more  or  less  exactly  towards  the  feet  of 
the  observer.  (Its  exact  position  depends  upon  the 
position  of  the  apparent  vertical  meridians  for  the 
given  fixation  point,  which  is  different  for  different 
individuals.)  As  K,  and  L,  unite,  R,  and  L,  present 
the  appearance  of  a  cross  with  the  vertical  line  pass- 
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ing  tbroiigb  'their  intersec- 
tion. If  we  ajpi;*-  the  con- 
struction for  thff  cydopean 
eye,i  what  takes  place  ^ill 
be  represented  by  figures  '  4 
and  5.  Fig.  4  gives  the  posi- 
tion of  the  eyes  and  of  two' 
pairs  of  lines,  cutting  re- 
spectively in  the  fixation 
point  and  nearer  than  the 
J^^,  ^"^ ^  fixation  point.  (For  sim- 
plicity only  the  near  half  of  each 
cross  is  d ra wn . )  The  picture 
seen  by  the  right  eye,  shifted 
through  the  angle  a  gives  the 
right  hand  half  of  Fig.  5,  and  in 
the  same  way  the  right  eye's 
image  furnishes  the  left  hand 
half.  The  cyclopean  eye,  then, 
sees  two  parallel  lines  coincident" 
when,  and  only  when,  the  fixa- 
tion point  is  at  the  intersection 
of  a  cross.  It  will  be  noticed 
that  the  angle  seen  between  the  ^  ' 

hnes   of  the  cross   is  twice   as   great  as  the  angle 
drawn. 

This  illusory  line  is  seen  as  one,  then,  because 
images  of  two  different  lines  fall  upon  corresponding 
tows  of  points  in  the  two  retinas.  The  reason  that 
it  seems  to  be  nearly  vertical  is  that  the  only  line  in 
the  median  plane  which  is  capable  of  throwing  its 
images  upon  corresponding  rows  of  points    is  the- 


*Heri2ig :  BeiUiige  £ur  Physiologie,  1.,  p.  43.    1861. 
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nearly  vertical* -Gsd.*    Look  at  a  sing'le  line  drawn  in 

the  mediaiv,  plaiie  upon  a  sheet  of  paper,  held  near 
the  ejM>.apd  lionzontaily  before  them.  To  the  right 
^^•alofa'e  its  near  end  will  seem  shifted  towards  the 
,-/,*. 3(fCtr,'*to  the  left  eye  alone  towards  the  right;  it  is 
'/'•only  when  the  plane  of  the  paper  is  directed  towards 
*  a  tranavefHal  line  through  the  feet  that  the  given 
line  seems  to  either  eye  alone  to  be  in  the  median 
plane.  It  is  imposible  that  any  single  real  line 
Hhould  throw  its  images  upon  the  apparent  Tertical 
meridians  unless  it  is  in  the  intersection  of  the  planes 
through  those  meridians  respectively  and  the  fixa- 
tion-point. If  images  are  artificially  thrown  upon 
those  meridians  by  two  different  but  exactly  similar 
lines,  the  mind,  which  is  entirely  unaccustomed  to 
having  such  tricks  played  upon  it,  cannot  escape  the 
conclusion  that  it  is  looking  at  a  single  line  in  that 
position.  The  illusion  is  a  remarkably  persistent 
one ;  no  degree  of  clearness  of  understanding  of  its 
origin  will  enable  one  to  avoid  thinking  that  the 

middle  stick  is  out  of  the 
plane  of  the  paper,  pro- 
vided he  has  good  double 
vision,  and  has  the  power 
of  steadily  fixing  the  inter- 
section of  the  cross.  But 
this  two-eyed  illusion  is 
very  little  in  need  of  ex- 
planation after  it  has  been 
noticed  that  there  is  a  cor- 
responding one-eyed  illus- 
ion. In  Fig.  6,  the  lines 
are  all  drawn  so  as  to  pass 
Pig,  Q,  through  a  common   point. 
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With  a  little  trouble,  one  eye  can  be  put  in  tlie  posi- 
tion of  this  point, — it  is  only  necessary  that  the  paper 
be  held  so  that,  with  one  eye  shutj  the  other  eye 
sees  all  the  lines  leaning  neither  to  the  right  nor  to 
the  left.  After  a  moment,  one  can  fancy  the  lines 
to  be  vertical  staffs  standing  out  of  the  plane  of  the 

paper.  Fig.  7  is  a 
modification  of  ZoU- 
ner's  pattern,  and,  if 
looked  at  in  the  ordi- 
nary way,  presents  his 
well-known  illusion. 
The  short  lines  are 
not  parallel,  however, 
hut  each  set  passes 
through  a  point  out- 
side of  the  paper.  If 
the  paper  be  held  hor- 
Fig.  7.  izontal,  and  if  one  eye 

be  shut  and  the  other  put  in  the  place  of  one  of  these 
points,  the  lines  going  through  it  will  seem  to  be 
vertical,  the  other  lines  remaining  horizontal.  If 
the  eye  be  now  put  in  the  place  of  the  other  point, 
the  vertical  and  the  horizontal  lines  will  change 
places.  I  put  a  sheet  of  paper  like  this  in  position 
one  day  before  the  eye  of  a  little  girl  eight  years 
old,  and  asked  her  what  she  saw  ;  she  said  a  once, 
"I  see  two  fences  and  two  railway  tracks.'' 

This  illusion  I  take  to  have  a  purely  mental  origin. 

When  a  line  lies  anywhere  in  a  plane  through  the 

apparent  vertical  meridian  of  one  eye,  and  is  looked 

^at  with  that  eye  only,  then,  if  we  do  not  know  how 

'  long  it  is  and  if  it  does  not  present  any  characteristic 

reflections,  we  have  no  very  good  means  of  knowing 
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ItfRM,  Arc.;,  are  Tertical  lines;  hence  w« &re  peculiariyJ 
iaclin«d  to  tJuak  that  a  line  which  we  perceiTe  to  be- 
In  ftocfa  a  pUne  i«  a  rertical  line.  Bat  to  see  a  lot  of 
Ilnee  at  once,  all  ready  to  throw  thmr  ima^^  upon 
the  Apparent  TerticsU  meridian,  is  a  thing  that  has 
hardly  erer  happened  to  us,  except  when  they  hare 
all  been  rertical  lines.  Hence  when  that  happens, 
we  have  a  fitill  ntronger  tendency  to  think  that  what 
we  see  before  ub  is  a  group  of  vertical  lines. 

ThiH  illusion  in  regard  to  vertical  lines  is  some- 
times mot  with  in  nature.  If  one  looks  through  a 
iinrrrrw  tnho  at  a  small  portion  of  china-matting,  the 
Ktrawa  of  which  run  towards  the  feet^  it  cannot 
plainly  he  made  out  to  be  horizontal.  There  is  a 
picture  by  Boughton  in  Mr.  AV alters'  gallery  in  Bal- 
timoro,  in  which  the  paint  which  represents  the  sur- 
f-aco  of  water  is  laid  on  with  vertical  strokes  of  the 
hrufih.  If  it  be  looked  at  with  one  eye,  and  with  the 
liiind  held  80  ns  to  cutoff  the  adjoining  shore,  it 
looks  inucli  more  like  a  vertical  wall  than  a  level 
Rurfneo  of  %%'ater. 

If,  when  looking  at  the  one-eye  lines,  both  eyes 
uri»  Buddonly  opened,  the  sticks  are  instantly  thrown 
ilowM.  In  Kig.  7,  however,  the  double  images  of  the 
ltiit«tt  cnn  be  Hoparated  after  a  few  minutes,  and  the 
Hppourunou  of  vi»rtical  lines  crossed  by  others  is  pre- 
m»ut4Hl.  Hut  although  the  head  be  kept  perfectly 
liiollonlostt,  the  vertical  lines  are  tipped  a  tittle  out  of 
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their  former  position.  The  same  effect  is  still  more 
noticeable  if  two  long  parallel  lines,  at  the  exact  dis- 
tance apart  of  the  eyes  of  the  observer,  are  held 
horizontally  before  the  eyes.  To  either  eye  alone, 
if  the  other  be  shut  off  by  a  screen,  one  or  the  other 
line  looks  perfectly  vertical ;  but,  with  both  eyes 
open,  as  soon  as  the  vertical  lines  are  distinguished. 
they  are  seen  to  have  their  nearer  ends  brought  nearer 
^together.  This  shifting  may  also  be  produced  by 
forcible  convergence  of  a  shut  eye,  and  an  easy 
modification  is  thus  furnished  of  a  more  difficult  ex- 
periment of  Le  Conte's  (6'tj;A/,  page  18(5).  It  shows 
that  though  one  eye  looks  at  a  near  point,  the  out- 
ward rolling  of  convergence  does  not  take  place  if 
the  other  eye  is  at  rest. 

In  the  two-eyed  Illusion  of  Plate  III.  all  the  lines 
are  drawn  so  as  to  pass  through  one  or  the  other  of 
two  points  on  the  circle  produced,  and  at  a  distance 
apart  equal  to  the  average  distance  between  the  two 
eyes.  "Wlien  the  eyes  take  the  place  of  these  points, 
each  eye  sends  to  the  brain  information  of  a  vertical 
line  at  the  intersection  of  a  cross,  and  their  com- 
bined testimony  is  too  strong  to  be  in  the  least 
shaken  by  the  knowledge  that  no  such  line  exists. 

If  one  has  experience  in  uniting  double  images, 
the  diagram  may  be  held  in  various  different  posi- 
tions, and  a  single  line,  variously  situated  in  space, 
may  still  be  recomposed.  If  it  is  held  nearer  to  the 
ijyes,  the  line  declines  into  the  plane,  and  if  farther 
away,  it  becomes  exactly  vertical.  If  it  is  rotated  in 
a  horizontal  plane,  the  line  sinks  down  into  coinci- 
dence with  one  branch  of  the  cross,  to  rise  again  and 
fall  into  the  other  branch.  If  it  is  rotated  into  a 
vertical    plane,    the    line    points    forward    on   top. 
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Looked  at  from  underneath,  the  line  is  inverted  ;  its 
top  has  now  a  slight  indistinctness,  which  its  bottom 
had  before,  for  its  top  coraes  from  the  near  portion 
of  the  cross,  and  accommodation  becomes  defective 
more  rapidly  coming  in  than  going  out. 

When  the  line  looks  vertical  it  is  not  seen  single 
throughout,  although,  if  it  is  short,  one  is  not  easily 
aware  of  that  fact.  Support  the  plate  on  a  table 
nearly  on  a  level  with  the  eyes,  and  fix  the  teeth  in  a 
head-holder*  at  such  a  distance  as  to  make  a  line 
look  vertical ;  its  top  may  now  be  pricked  in  two  by 
the  point  of  a  cambric  needle  ;  this  cannot  be  done  if 
the  line  is  directed  towards  the  feet.  The  divergence 
of  its  images  is,  in  fact,  the  mark  by  which  we  know- 
its  degree  of  verticality.  An  actual  vertical  stick 
we  see  double  at  top  and  bottom,  if  we  look  at  the 
middle  of  it,  but  our  fingers  have  convinced  us  in  so 
many  millions  of  instances  that  the  stick  is  not  split, 
that  we  have  come  to  quite  overlook  the  visual 
splitting  as  splitting,  but  to  give  it  its  full  signifi- 
cance as  sifjn  of  a  vertical  line.  It  is  really  perceived, 
though  not  for  itself,  but  only  as  part  of  a  sensation- 
complex.* 

This  illusion  derives  its  chief  interest  from  the 
fact  that  it  furnishes  a  very  delicate  means  for 
determining  whether  we  see  double  or  not.  When, 
in  Fig.  2,  the  fixation  iwint  is  near  the  actual  inter- 
section of  the  cross,  the  pair  of  parallel  lines  appear 
one  on  either  side  of  the  intersection  of  the  imagin- 
ary cross,  that  is  of  the  lines  L,  and  Rj.  When  the 
fixation  point  is  very  near,  the  parallel  lines  are  too 


'Helmbolta,  Physiol.  Optik,  p.  BIT- 

•StTimpf :  Ueber  den  psychol.  UrBprang  der  Raumvorstellung, 
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close  together  to  be  distinguished  as  separate  lines, 
but  it  can  still  be  detected  that  the  one  which  is  seen 
is  not  at  the  intersection  of  the  apparent  crosSy  and 
that  is  suflScient  to  show  that  the  actual  intersection 
is  seen  double.  In  the  drawing  of  Plate  I.,  the  circle 
represents  the  theoretical  horopter  circle,  which 
passes  through  the  fixation  point  and  the  points  in 
the  eyes  in  which  the  sight  lines  intersect.  The 
sight  lines  (visirlinien)  are  lines  through  points 
which  appear  to  be  in  the  same  straight  line — -that  is 
to  say,  the  centres  of  whose  diffusion  circles  coincide. 
They  all  cross  in  a  point,  which  is  in  the  image  of 
the  pupil  formed  by  the  cornea,  and  about  4  mm.  in 
front  of  the  mean  nodal  point.'  Tho  drawing  must 
be  supported  on  a  horizontal  table,  and  the  head 
must  be  in  a  comfortable  position  and  such  that  to 
one  eye  one  set.  and  to  the  other  eye  the  other  set 
of  lines  lean  neither  to  the  right  nor  to  the  left.  (If 
that  cannot  be  done,  it  is  because  the  drawing  does 
not  fit  everybody's  eyes).  Some  of  the  crosses  do 
not  cut  on  the  circle.  If  one  fixates  one  that  does, 
and  attends  to  tho  image  in  the  lateral  field  of  one 
that  does  not,  then  the  latter  can  be  made  out  to 
present  the  appearance  above  described.  One  sees 
now  one  and  now  the  other  of  the  vertical  parallel 
lines,  riding  now  on  one  and  now  on  the  other  of  the 
legs  of  the  cross,  and  although  one  does  not  see  the 
intersection  double,  one  infers  that  he  sees  it  double 
from  the  fact  that  he  sees  an  apparent  intersection 
with  the  line  not  going  through  it.  So  slight  a  sep- 
aration of  double  images  as  this,  one  is  quite  unable 
to  detect  by  any  of  the  ordinary  means.     The  effect 


108 


franklin: 


can  be  obtained,  for  a  certain  distance  around,  by  a 
person  who  has  good  control  of  his  attention,  but  has 
had  no  experience  at  all  in  optical  experiments ;  he 
can,  at  least,  perceive  that  if  he  looks  hard  at  the 
stick  on  the  right  of  the  middle  one,  for  instance,  the 
perfection  of  the  illusion  for  the  stick  on  the  left  is 
quite  broken  up.  But  the  tangent  to  the  circle  at 
the  first  goes  through  the  second ;  hence  he  has 
proved  that  the  locus  of  points  seen  single  is  not  the 
straight  Hne  tangent  to  the  horopter  circle  at  the  fix- 
ation point.  The  imaginary  sticks  form  sufficiently 
interesting  objects  of  attention  to  enable  one  to  fixate 
them  without  any  trouble.  They  also  serve  to  take 
the  place  of  a  head-holder.  The  drawing  can  be 
made  at  ease  with  a  circle  of  any  convenient  radius^ 
and  with  the  distance  between  the  fixed  points  cal- 
culated for  the  observer  from  his  interocular  distance 
and  the  given  convergence.  The  head  can  then  be 
got  into  the  required  position  and  held  there  simply 
by  the  appearance  of  the  lines. 

This  diagram,  then,  is  sufficient  to  prove,  even  to 
the  inexperienced  observer,  that  the  horopter  is  a 
circle  when  the  fixation  point  is  median  and  nearly 
in  the  primary  plane.  The  experiment  may  be  varied 
by  having  movable  crosses  which  can  be  shifted 
about  on  the  plane  of  the  paper,  but  in  that  case  the 
angle  should  also  be  made  capable  of  being  changed, 
which  can  be  done  if  it  is  made  by  threads  wound 
about  a  bit  of  cardboard.  To  determine  the  points 
seen  single  very  far  around  in  the  lateral  field,  some- 
thing brighter  would  have  to  be  substituted  for 
black  lines — flat  strips  of  platinum  made  white  hot 
by  an  electric  current,  for  instance.  I  have  not  yet 
carried  out  this  experiment.     The  lines  suffice  for  a 
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point-to-point  determination,  of  from  twenty  to  thirty 
degrees  at  a  time,  and  this  would  amount  to  exactly 
the  same  thing,  if  the  horopter  circle  went  through 
the  centres  of  rotation  of  the  eyes.  As  it  is,  a 
motion  of  the  jflxation  point  along  the  circle,  as 
drawn,  changes  a  little  the  position  and  the  size  of 
the  horopter  circle.  There  are,  of  course,  difficulties 
in  the  way  of  carrying  out  the  test  for  remote  por- 
tions of  the  retina.  Besides  the  difficulty  of  seeing 
an3^hing  distinctly,  there  come  in  differences  of 
perspective,  and  hence  of  the  apparent  size  of  an 
object  large  enough  to  be  seen  at  all ;  the  error  of 
accommodation,  which  is  particularly  great  for  ver- 
tical lines  ;'  the  inclination  of  the  horizontal  merid- 
ians for  near  convergence ;  and  the  diflference  in 
strength  between  the  nasal  and  temporal  halves  of 
the  retina,  which  Schon  has  shown  to  be  a  factor  of 
critical  importance  in  all  phenomena  of  double 
vision.^ 

The  best  experimental  determination  of  the  horop- 
ter which  has  hitherto  been  made  is  that  of  Schon 
(1.  c).  He  arranges  two  openings  in  screens  with 
lights  behind  them  in  such  a  way  that  lines  of  direc- 
tion cut  on  a  point  of  the  horopter  circle,  and  the  im- 
age of  an  opening  is  then  perceived  at  that  point.  I 
have  repeated  this  experiment,  but  I  do  not  find  that 
the  single  image  cannot  be  got  when  the  point  of 
convergence  changes  within  certain  limits.  The 
same  result  can  be  more  simply  accomplished  by  a 
row  of  strings,  with  weights  on  the  bottom  of  them, 
suspended  from  a  rod.     The  points  of  suspension  for 
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titffp  of  imper  AB  i«  cut  off  and  nailed  on  to  a  strip 
of  woo*l,  find  th«  pointfi  on  it  determine  the  pointft 
of  iiUM(H>nHion  for  the  pendulums.  To  avoid  the  error 
produced  by  the  opponite  obliquity  of  vision  of  the 
two  eyoB,  Iho  half  strips  of  paper  and  of  wood  should 
bo  inolliiud  at  an  an^i^le  equal  to  the  supplement 
of  the  UDfclo  of  convergence  (Fig. 
0).  When  the  eyes  are  brought  into 
tho  n'urht  position,  the  strings  can 
nil  (with  tho  exception  of  the  two 
outer  ones)  be  brought  into  a  cylin- 
der of  startling  reality;  after  a  few 
^^  moments,  their  minutest  fibres  can 

be  Bt^Hi  AS  distinctly  us  if  one  were  looking  at  a 
cylindrrof  actual  strings.  But  it  is  not  necessary  that 
thrff  ahouhl  hr  at  fhrir  con>structe<i  (Wstauces  apart* 
If  thoy  ai*!^  hung  at  equal  intorvals,  for  instance,  they 
ftn*  just  a«  easily  bnnight  in,  but  they  appear  then  in 
lh<*  »hA|H*  of  n  plane.  In  this  way  they  constitute  a 
form  of  ft  well-known  and  much -discussed  experi- 
ment.*    All  but  the  one  bH^keti  at  of  the  phantom 
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strings  are  now  seen  double,  hut  it  is  no  easier  to 
distinguish  that  they  are  seen  dttvble  than  it  would  he 
if  they  were  actual  strings.  They  may  be  hung  at 
various  slightly  irregular  positions,  and  they  then 
form  various  irregular  surfaces,  but  thero  is  no  rea- 
son for  saying  that  one  rather  than  another  of  these 
various  surfaces  is  a  Kernflache  (Hering,  1.  c).  It 
is  even  possible  to  set  one  of  them  to  vibrating  from 
wdeto  side  between  its  neighbors,  without  being  able 
to  perceive  that  one  is  seeing  double.    What  happens 

then,  is  represented  in 
^^^ — •  Fig.  10.  As  the  actual 
string  A  moves  from  a' 
to  a",  the  two  phantom 
strings  which  it  assists 
in  forming  make  long 
excursions  in  and  out» 
as  is  indicated  for  one 
of  them  by  the  two 
small  circles  of  the  figure.  It  is  plain  then,  that  the 
difficulty  of  making  ourselves  conscious  of  what 
points  in  space  we  see  absolutely  single  is  not  at  all 
obviated  by  this  device.  The  same  thing  might  be 
concluded  from  the  fact  that  it  led  Schon  to  see  the 
horopter  of  points  as  a  circle,  and  Hering  to  see  the 
horopter  of  upright  lines  as  very  nearly  a  plane. 
That  difficulty  is  quite  overcome,  however,  by  such 
an  arrangement  as  that  illustrated  in  Plate  I.  I 
propose  to  apply  it  to  the  determination  of  the  horop- 
teric  curve  for. non-primary  positions  of  the  fixation- 
point. 
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THE   PSYCHO-PHYSIC   LAW  AND   STAR   MAGI 

TUDES. 


BY  JOSSFH  JABTROW,    Pn.  D. 


Tlie  application  of  the  psycho-physic  law 
relation  between  the  estimated  and  the  photometric- 
ally measured  brightness  of  the  stars  has  good 
claims  to  rank  at  once  as  the  most  practical^  most 
important,  most  interesting  and  historically  valuable 
illustration  of  the  significant  natural  fact  which  that 
law  formulates.  The  magnitudes  were  assigned  to 
the  stars  at  a  time  when  no  objective  method  of 
measuring  the  light  emitted  by  them  existed,  and 
the  stars  were  thus  graded  because  that  seemed  the 
best  way  of  arriving  at  a  roughly  quantitative  no- 
tion of  their  relative  illuminating  powers.  The  eye 
was  used  as  a  natural  (psychical)  photometer,  and 
now  that  artificial  (physical)  photometers  rearrange 
these  magnitudes,  it  is  possible  and  important  to 
trace  the  (psychophysical)  relation  between  these 
two  photometric  scales.  In  fact,  this  very  relation 
(with  the  exception,  perhaps,  of  the  physiological 
researches  of  E.  H.  Weber)  did  most  to  suggest  to 
Fechner  the  formulation  of  his  law.  As  he  point- 
edly remarks,  in  this  field  the  psycho-physic  problem 
was  solved  before  it  was  stated. 

It  will  perhaps  be  well,  before  passing  to  the  mag- 
nitudes themselves,  to  illustrate  by  an  analagous 
instance  what  the  psycho-physic  relation  in  question 
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really  means.     For  this  purpose  the  historically  first 
suggestion  of  the  psycho-physic  law,  dating   from 
Damiel   Bernoulli  (1730  or  1731)  and  elaborated  by 
Laplace,  will  be  the  best.     Bernoulli  introduced  into 
the   calculation   of  probabilities  the  distinction  be- 
tween the  value  and  the  emolument  of  money.     By 
the  first  he  meant  the  buying  power  of  the  coin,  by 
the   latter  the   amount  of   the   additional  pleasure, 
comfort,  etc.,  the  money  could   bring   in   any  one 
[case.     In   other    wonls,    while    a    dollar    will    buy 
for  A  as  it  will  for  B.  C  and  D  the  same  amount  of 
sugar,  or  of  bread,  yet  the  real  value  of  that  dollar 
will  be  much  more  to  B  than  it  will  to  A  if  B  is  a 
poor  man  and  A  a  wealthy  one.     If  A  were  to  find 
a  dollar  on  the  street  it  would  produce  in  him  only 
the  very  slightest,  if  any,  addition  of  pleasure  or  sat- 
isfaction, while  if  B  found  the  dollar  it  would  mean 
to   him   a  very   great   happiness-increment   indeed. 
To  get  a  proportionately  equal  pleasure  A  would  per- 
haps have  to  gain  ten  thousand  dollars  by  a  rise  in 
his  railroad  stocks.     The  notion  that  underlies  these 
commonplaces  is  that  the  amount  of  pleasure,  the 
[import  of  an  addition  of  wealth,  depends  upon  the 
ffvealth  already  possessed,  being  greater  when  that 
w  less,  and  less  when  that  is  greater  ;    and  the  most 
plausible   supposition   is   that,  cctierU  paribus,  (for 
one's  liberality  or  avarice,  and  a  hundred  other  cir- 
cam.stanoe8,  can  alter  this)  the  import,  that  is,  the 
emolument,   is  inversely  as  the  wealth.     If  my  for- 
tune   amounts    to    $5,000    and    my    neighbor's    to 
$10,000,  an  additional  $500  is  worth   twice  as  much 
to  me  as  it  is  to  him  ;    to  have  an  equal  increase  he 
must  get  $1,000  when  I  get  $600^  in  which  case  our 
fortunes   are   increased   by   one-tenth    their    whole 
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amount.  Hence  *' equal  emoluments"  means 
"  equal  ratios "  of  the  original  wealth.  Finally, 
suppose  A  has  $1,000  and  I  give  him  $100  ;  I  now 
want  to  again  so  increase  his  fortune  that  he  feels 
himself  as  much  benefited  as  he  did  by  the  first  in- 
crease ;  that  is,  I  want  to  give  him  an  equal  ratio  of 
his  fortune,  or  an  emolument  equal  to  the  first.  To 
do  this  1  must  give  him  i^llO,  and  to  give  him  a 
third  "equal  emolument"  I  must  give  him  $121  ; 
and  for  a  fourth,  $133.10  ;  for  a  fifth,  $146.-41,  and 
80  on.  To  produce  an  arithmetical  series  of  1,  2,  3, 
4,  etc.,  equal  emoluments,  1  need  a  geometrical 
series  of  money-quantities,  and  the  function  ex- 
pressing the  relation  of  an  arithmetical  and  a 
geometrical  progression,  that  converts  multiplying 
into  adding  is  the  logarithm.  Hence  we  may  say 
that  the  emolument  is  the  logarithm  of  the  wealth  ; 
and  by  widening  the  conception  of  the  wealth  to  the 
general  one  of  a  physical  stimulus  of  any  kind,  and 
similarlj^  putting  sensation  in  general  for  the  par- 
ticular sensation  caused  by  an  increase  in  money, 
you  have  the  psycho-physic  law.  Tlie  practical 
difficulty  is  to  prore  that  an  increase  of  stimulus  has 
always  the  same  effect  when  it  forms  an  equal  part 
of  the  stimulus  already  present,  instead  of  assuming 
it  as  was  done  above. 

In  the  stars  we  have  a  large  number  of  stimuli 
of  all  variations  of  intensity,  and  to  introduce  order 
into  this  series  we  roughly  divide  them  into  classes 
or  magnitudes.  This  classification  dates  from  Hip- 
parchus,  (about  150  B.  C),  who  happened  to  choose 
six  such  magnitudes,  to  one  or  other  of  which  every 
star  visible  to  the  naked  eye  could  be  assigned.  The 
stars  of   the   first   magnitude,  by  their  preeminent 
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brightness,  probably  first  attracted  the  attention, 
and  got  to  be  first  enumerated :  then  in  a  descending 
Bcale  the  second,  third,  fourth  and  fifth,  leaving  all 
the  faintly  visible  stars  for  the  sixth.  The  magni- 
tudes were  determined  presumably  with  the  inten- 
tion of  m.aking  as  much  apparent  difference  in  Mo 
between  one  magnitude  and  the  next  above  it,  as 
between  it  and  tlie  next  below  it.  That  Hipparchus's 
catalogue  happened  to  be  divided  into  just  six  mag- 
nitudes we  must  regard  as  largely  a  matter  of  acci- 
dent :  an  accident  in  the  same  sense  as  it  is  an  acci- 
dent that  our  foot  is  just  304.6  mm.,  and  not  a  little 
more  or  a  little  less.  With  a  more  delicate  eye  Hip- 
parchus  might  have  made  twelve  magnitudes  by 
making  each  magnitude  half  its  present  compass; 
and,  in  fact,  he  indicated  in  regard  to  some  stars 
that  they  were  rather  larger  or  smaller  than  the 
average  star  of  the  magnitude  to  which  it  was 
assigned  by  the  terms  /iti^iou  and  UXdtTmoiJ.  The 
point  of  interest  is  to  see  whether  the  magni- 
tudes presumably  thus  of  equal  compass,  forming 
to  the  mind  a  decreasing  arithmetical  series,  will 
have  for  the  photometric  quantities  of  light  emitted 
by  average  stars  of  each  magnitude  a  geometrical 
series  decreasing  by  a  common  fractional  ratio. 
If  this  is  found  to  be  true,  then  the  psycho-physic 
law  holds,  and  astronomers  must  take  it  into 
account. 

The  first  notice  of  the  existence  of  such  a  ratio 
and  of  its  determination  that  I  can  find  is  given  by 
Steinheil  (1835).  Steinheil's  photometer  has  an  ob- 
ject glass  divided  into  two  halves,  and  the  light  of 
the  two  stars  to  be  compared  is  thrown  by  prisms, 
one  into  one  and  the  other  into  the  other  half.    Both 
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Johnson,  in  1851,  compared  the  light  of  two  stars 
bj*  reducing  the  light  of  the  brighter  (by  diminish- 
ing the  aperture  of  the  object  glass)  until  it  equalled 
the  latter,  and  found  as  the  ratio  of  light  between 
two  niagnitudes  2.358  from  sixty  stars  of  from  the 
4.1  to  the  9.7  magnitude.  Johnson  also  deduces  the 
following  ratios  from  the  catalogues  of  previous 
astronomers,  and  assigned  to  each  an  appropriate 
weight  to  mark  its  reliability.  He  makes  for  Her. 
schel  2.46  (wt.  1),  for  Struve  2.61  (wt.  2),  which 
would  be  2.41  if  he  had  taken  13  instead  of  12 
magnitudes  as  limit  of  telescopic  vision ;  for  Otto 
Struve  2.46  (wt.  1),  for  Argelander  2.32  (wt.  3),  for 
Qroombridge  2.68  (wt.  l.fi),  for  his  own  2.38  (wt.  4). 

Stampfer  (1852),  from  the  observation  of  132  stars 
of  fourth  to  tenth  magnitude,  fixed  the  ratio  as 
2.51fl»  and  from  the  observation  of  small  planets 
a.545. 

[Dawes  (1S5I),  by  a  peculiar  and  much  discredited 
method,  arrived  at  a  ratio  of  4.00.  This  has  been 
w  unfavorably  criticised,  and  so  many  sources  of 
error  in  it  have  been  pointed  out,  that  it  will  not  be 
considered  here.] 

Pogson  (1857)  compared  the  light  of  stars  by  find- 
ing the  size  of  the  aperture  of  the  object  glass  neces- 
sary to  extinguish  their  light,  and  concluded  that  the 
ratio  (from  observations  of  thirty-six  small  planets 
and  stars)  is  2.427;  but  proposes  as  the  ratio  to  be 
adopted  by  astronomers  2.672,  whose  logarithm  is 
just  .4. 

Seidel.  (1861)  who  used  Argelander's  estimations 

of   magnitudes   and   photometrically   measured    175 

ttars  with  a  Steinheil  photometer,  deduced  2.8606  as 

the  ratio,  mainly  from  determination  of  the  brighter 
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Btars.  He  mentions,  however,  that  the  ratio  is  sub- 
ject to  many  irregularities,  and  thai  perhaps  it 
decreases  as  the  stars  decrease  in  brightness.  Mr. 
Peirce  deduces  3.754  as  Seidel's  ratio  from  stars  to 
the  3.5  magnitude. 

Wolff  calculates  from  his  observations  that  the 
ratio  for  passing  from  the  2nd  to  the  2.5  magni- 
tude is  1.52:1 ;  from  2.5  to  3  is  1.53:1  :  from  3  to  4 
is  1.51:1  :  but  3.5  to  .4 ;  4  to  4.5  and  4.5  to  5  have 
smaller  ratios,  on  the  average  only  1.34:1.  This 
gives  for  the  higher  entire  magnitudes  2.310,  for 
the  lower  1.796, 

From  Zollner's  observations  of  forty-two  stars 
{Ist  to  0th  magnitude),  the  ratio  2.761  was  deduced: 
from  103  stars  (2d  to  (Sth  magnitude)  of  the  same 
observer,  2.360. 

Dr.  Rosen's  observations  of  100  stars  from  the 
6th  to  10th  magnitude  give,  according  to  Peirce, 
the  ratio  2.339,  with  an  indication  of  a  higher  ratio 
for  the  brighter  stars. 

Mr.  Peirce,  from  his  own  observations,  deduces  for 
stars  (1,5  to  6.5  magnitude)  2.773,  but  on  throwing 
out  certain  stars  affected  by  a  constant  error  2.449  for 
stars  of  4.5  to  0.5  magnitude.  Mr.  Peirce  gives  reasons 
for  believing  that  the  Steinheil  photometer  is  apt  to 
make  the  ratio  in  question  too  large.  Steinheil  and 
Seidel,  who  used  this  instrument,  give  by  far  higher 
values  than  other  observers,  and  the  determination 
of  the  same  twenty-seven  stars  gives  for  Seidel 
2.7H0,  for  Zolluer  2.4275. 

On  the  whole,  Mr.  Peirce  prefers  to  consider  the 
Tatio  as  slightly  decreasing  with  the  magnitude,  and 
proposes  the  formula,  log.  /> — 0.486 — .0162n».,  which 
•empirically  satisfies  the  observations  of  Seidel,  Rosen 
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and  himself.  Here  f»  is  the  ratio  in  question  and  m 
the  arerage  ma^itnde. 

One  sees  from  these  fact«  (1)  that  the  existence  of 
a  ratio  bv  which  the  quantity  of  light  eniitte<l  by  a 
6tar  of  one  magnitude  is  to  be  multiplied  to  express 
the  light  emitted  by  a  star  of  the  next  higher  mag- 
nitude has  been  questioned  by  Herschel  alone,  whose 
own  observations,  however,  show  that  he  was 
wrong  :  (2)  that  [with  the  exception  of  Dawes]  the 
ratio  thus  found  does  not  differ  very  considerably 
from  3.3  in  different  observers,  and  (3i  that  there 
are  many  indications  that  this  ratio  is  not  quite  con- 
stant, bat  decreases  with  the  magnitude. 

Under  these  circumstances  it  seemed  to  the  writer 
well  worth  while  to  reinvestigate  this  ratio  through- 
out the  visible  scale  of  star  magnitudes  from  the 
valuable  photometric  comparisons  which  Prof.  Pick- 
ering twith  the  assistance  of  Mr.  Searle  and  Mr. 
Wendell  I  has  made  at  the  astronomical  observatory 
of  Harvard  College,  (v.  Memoirs  of  that  Obs.,  voL 
XIV). 

Their  method  of  observing  stars  was  by  means  of 
the  meridian  photometer.  The  essential  parts  of 
this  instrument  consist  in  two  right  angled  prisms  to 
reflect  the  two  stars  to  be  compared  into  the  two 
similar  objectives  of  a  horizontal  telescope  ;  of  a 
system  of  adjusting  apparatus  by  which  the  stars 
thus  observed  could  be  kept  in  the  centre  of  the 
field ;  of  a  double-image  prism  of  Iceland  spar  and 
glass  set  in  the  tube  near  the  focus  of  the  objectives, 
in  order  to  split  the  emerging  pencil  from  each  ob- 
jective into  two,  and  so  adjusted  as  to  make  one 
pencil  from  one  objective  coincide  with  the  opposite 
pencil  of  the  other  objective  :  of  an  eye-piece  through 
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which  the  two  centrally  coinciding  pencils  pass, 
front  of  which  is  placed  a  Nicol  with  an  eye-stop  of 
such  an  aperture  that  it  will  cut  off  the  two  outside 
pencils,  allowing  only  the  central  one  to  pass  ;  of  a 
graduated  circle  attached  to  the  eye-piece  and  the 
Nicol.  The  pole  star  was  always  used  as  the  con- 
stant star,  and  an  observation  consisted  in  determin- 
ing the  angle  through  which  the  Nicol  must  be  rotated 
from  the  point  where  the  two  lights  are  equal  to  the 
point  where  the  pole  star  disappears,  the  relative 
brightness  of  the  two  stars  being  measured  by  the 
square  of  the  sines  of  these  angles.  Adopting  the 
proposition  of  Pogson,  that  the  logarithm  of  the 
ratio  of  light  between  two  successive  magnitudes  is 
,4,  it  is  easy  to  form  a  table  of  photometric  magni- 
tudes corresponding  (to  the  nearest  tenth)  to  the 
angles  thus  determined. 

In  all,  4,260  stars  of  from  the  first  to  the  sixth 
magnitude  were  thus  observed  in  700  series,  in- 
cluding 94,476  separate  comparisons.  The  special 
sources  of  error  avoided  by  this  method  are  that  one 
star  is  seen  at  a  time,  and  contrast  with  bright 
neighboring  stars  is  avoided  ;  that  the  combined 
light  of  several  stars  is  never  mistaken  for  one  ;  that 
errors  resulting  from  the  relative  position  of  stars  do 
not  occur  :  that  all  stars  are  observed  near  the 
meridian,  thus  facilitating  the  correction  for  atmoi 
pheric  absorption,  and  so  on.     (v.  original.) 

An  impoi*tant  part  of  the  work  consists  in  the 
comparison  between  these  photometric  magnitudes 
and  the  eye  estimates  of  former  observers,  with  a 
discussion  of  their  deviations.  It  is  these  tables  that 
have  been  here  used. 

By  a  simple  formula  with  which  Prof.  Pickering,  for 
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many,  and  are,  with  regard  to  the  completeness  of 
the  survey,  the  total  number  of  magnitudes  used^ 
the  fineness  to  which  the  estimations  were  mado, 
and  the  method  of  making  them. 

The  tables  of  Prof.  Pickering,  which  are  readily 
serviceable  for  my  purpose,  are  those  comparing  the 
photometric  measurements  with  the  estimations  of 
Ptolemy,  Sufi,  Struve,  J.  Herschel,  the  Uranometria 
Nova  of  Argelander,  the  Durchmusterung  of  Arge- 
lander,  Behrmanu,  Heis,  Uouzeau,  the  Uranometria 
Argentina  of  Gould,  Flamniarion,  the  Bonn  obser- 
vations, (Argelander),  and  of  Prof.  Pickering  him- 
self. Other  of  the  tables  there  given  are  also  indi- 
rectly useful  for  this  purpose. 

The  total  number  of  estimations  thus  furnished  is 
very  near  twenty  thousand,  all  but  eighty-five  of 
which  fall  between  the  Ist  and  the  7th  magni- 
tude. The  estimations  of  each  observer  were  dis-J 
tributed  in  a  somewhat  peculiar  manner,  therel 
being  always  an  undue  number  of  stars  estimated 
as  being  just  of  the  2d,  3d,  etc.,  magnitude  than 
of  the  2d  to  3d,  3d  to  4th,  etc.,  when  that  mode 
of  estimating  magnitudes  was  used.  The  rule  fol- 
lowed in  condensing  tables  arranged  on  this  plan 
was  to  sub-divide  thera  into  divisions  in  which  the 
even  magnitudes  came  at  the  centre  and  the  inter- 
mediate divisions  to  either  side,  dividing  the  exactly 
intermediate  division  into  two,  and  counting  half 
for  the  group  above  and  half  for  that  below,  when 
necessary.  Moreover,  the  average  photometric  re- 
sult corresponding  to  any  one  magnitude,  or  sub- 
division of  a  magnitude,  was  weighted  by  the 
number  of  stars  observed  as  of  that  magnitude  ; 
and    the    stars    of    intermediate    magnitudes   were 
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weighted  by  half  the  sum  of  the  number  of  stars 
10  either  side  of  the  even  ma^itude  with  which 
they  were  grouped,  so  as  to  bring  the  average  esti- 
mation at  exactly  an  even  magnitude.  Where  the 
tables  were  given  in  lOths  of  magnitudes,  both  the 
photometric  result  and  the  eye-estimates  were 
weighted  by  the  number  of  stars  observed,  and  the 
groups  formed  by  taking  all  the  stars  from  the 
middle  of  one  magnitude  to  the  middle  of  the  next, 
counting  the  number  of  just  l.o,  2.5  magnitudes, 
etc..  as  half  for  each.  The  photometric  results  cor. 
responding  to  exactly  one  magnitude  of  interval 
were  then  calculated  from  the  average  weighted 
lOthsof  eye-estimation  (which  seldom  differed  much 
from  unity  in  either  direction).  With  the  excep- 
tion of  the  eye-estimates  of  Professor  Pickering, 
which  were  made  with  reference  to  the  photometric 
magnitudes  as  well  as  with,  especial  care  and  with 
the  avoidance  of  many  sources  of  error  (and  of  a  few 
observations  by  Sir  J.  Herschel,  which  have  not  been 
here  considered),  all  the  tables  show  one  serious  and 
one  more  or  less  decided  deviation  ;  they  estimate 
stars  of  the  first  magnitude  too  bright.  Or  perhaps 
one  ought  to  say  that  some  of  the  stars  of  the  first 
magnitude  are  so  intensely  bright  that  they  make 
the  average  star  of  the  first  magnitude  much  too 
bright ;  or  again,  that  the  stars  enumerated  as  of 
the  first  magnitude  really  should  be  sub-divided 
into  two,  those  of  the  first  magnitude  and  those 
fow  preeminently  bright  stars  which  one  might 
term  the  Otli  magnitude.  It  is  also  to  l>e  remem- 
bered that  there  are  fewer  of  these  stars  to  be 
observed,  and  thus  greater  room  for  error.  A 
similar    but    opi)osite   effect   is  noticed  in  the  fact 
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that  in  the  six  cases  iu  which  basis  is  given  for 
calculating  the  ratio  of  7th  to  6th  magnitude  this 
ratio  is  too  small ;  these  six  ratios  present  great 
discrepancies,  and  the  result  is  not  of  great  relia- 
bility. My  method  of  correcting  for  these  errors  is 
to  calculate  the  curve  which  the  other  four  ratios 
follow  and  calculate  the  positions  at  the  ''S-l"' 
and  the  **7-6"  ratio  from  the  formula  thus  obtained. 
Another  peculiar  irregularity  is  to  be  found  in  the 
two  ancient  catalogues  of  Ptolemy  and  Sufi.  The 
ratio  from  '*3-2"  to  "4-3"  undergoes  only  a  very 
slight  fall  or  in  Sufi*s  case  even  a  rise,  but  in  pass- 
ing from  «*4-3"  to  **5-4"  a  sudden  and  most  de- 
cided fall.  I  see  no  ready  way  of  accounting  for 
this  except  perhaps  that  these  observers  may  have 
had  in  mind  a  general  comprehensive  distinction 
between  bright  and  faint  stars,  and  that  in  the 
desire  to  separate  the  two  they  made  a  gap  between 
the  1-2-3  and  the  4-5-6  magnitudes.  No  such  effect 
occurs  at  all  in  the  modern  catalogues.  On  the 
whole,  as  the  importance  of  these  catalogues  for 
this  purpose  is  slight,  it  seemed  better  to  omit  the 
ratios  in  question,  and  perhaps  it  might  be  best  to 
omit  Ptolemy's  and  Sufi's  catalogues  altogether,  the 
effect  of  which  would  be  to  slightly  lower  the  re- 
sulting ratios.** 

^The  2-1  ratio,  7-0  ratio,  etc.,  me&ns  the  ratio  for  passing  from  an 
average  star  of  the  2nil  to  an  average  star  of  the  Ist  magnitude; 
from  one  of  the  7th  to  one  of  the  6th,  and  so  on. 

'  It  should  lie  added  that  Houzcau's  table  gives  a  value  for  paa»- 
ing  from  the  6.7  to  the  6th  mapnitude,  which  I  could  not  use. 
Belirmnnn'8  ratio  for  2-1  frum  only  tive  stars,  and  the  Bonn  obser- 
vation latio  of  5-6  from  twenty-two  stars  were  also  not  used,  for 
evident  reasons. 
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The  general  average  of  all'  the  tables  here  used 
gives  the  fallowing  table,  including  all  the  above 
corrections  : 


HocoltudM. 

LogarUhms   of  i 
Ratioa.         ! 


Ratios. 


Weight,  I.  e. 
Number  of  ob- 
servations. 


s-i 


(.5572) 

ICorroetcd 

.4474 

(3.007) 

CiM-reotod 

2.802 

S8S 


3-S 


-414: 


4-Jl 


.3780 


2.598  2.388 


818.51701.6 


&A 


6-6 


.3360    .3i:t5 


2.1675 


3746.5 


T-6 


Ar.ot 

sll. 


(.250!)  '  .3603 

COITPClcd  ' 

.2732 


2.053;  (1.779)  ;  2.293 

Corrocted 

1.876 


9n2 


2428.5 


It  is  evident  that  the  ratio  decrease.^  with  the  mag- 
nitude, and  the  empirical  formula  thus  cah-ulatwl  by 
the  method  of  least  squares  that  best  satisfies  these 
results  is  log,  />.  -=  .49974  —  .03486  m,  or.  />.  — 
3.10  (.9228)  m.  Mr.  Peirce's  results  by  the  same 
method  give  log.  p,  =  .48  —  .0151  m. 

The  following  table  shows  the  divergence  between 
the  observed  and  calculated  ratios  by  ray  formula. 
The  logarithms  are  given.  It  should  be  said  that 
the  magnitude,  ni,  means  the 
mean  magnitude,  e.  f/.,  for  pass- 
ing from  3-2,  the  value  of  m  is 
2.5.  As  will  be  seen,  the  result 
when  we  plot  the  logarithms  is  a 
straight  line,  with  a  more  de- 
cided inclination  than  that  of 
Mr,  Peirce.     The  resulting  curve 


Obsstved. 

CnloiiUtod. 

.44745 

.44745 

.4147 

.41259 

.3780 

.37773 

.3300 

.34287 

.3125 

.30801 

.27315 

.27315 

'The  methods  of  deriving  thet^e  Averages  is  as  follows:  After  de- 
riving the  (logarithm  of)  the  ratio  for  passing  from  one  magnitude 
to  the  next  above  in  the  way  alreail^'iIexcribiHl,  nil  these  results  are 
j^rouped  with  their  approximate  woighta  nml  expressed  in  loga- 
rithms.  The  weighted  nvrnn^o  lognrithra  for  each  group,  "2-1,'* 
*•  3-2,"  "4-3,"  etc,  is  calculated,  and  these  form  the  uncorrected 
aeries  of  logarithms  given  in  the  table.  TJie  reasons  for  niotting 
the  logarithms  rather  ihun  the  ratios  ttientselvcs  is  that  tlic  loga- 
rithms form  the  Himpler  DiathomiUicat  ciirvo,  a  straight  line,  for 
comparison,  and  in  fttliiiti">n  obviate  the  dij*tinction  between  the 
-ascending  ratios  and  their  reciprocals,  the  descending  ratios. 
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though  it  be  one  rough  in  its  nature  and  limited  in 
its  applicability.  The  psychological  processes  in- 
volved in  this  kind  of  experiment  differ  so  much 
from  those  employed  in  the  more  current  experi- 
mental methods,  that  a  comparison  between  the  two 
is  extremely  valuable  ;  and  is  made  the  more  so  as  it 
is  capable  of  furnishing  the  grounds  of  the  validity 
of  the  inference  from  Weber's  to  Fechner's  law. 

The  general  conclusion  reached  by  my  iuvestiga- 
tion  is  that  the  law  regulating  the  ratio  of  light  be- 
tween stars  of  one  magnitude  and  those  of  the  next 
above  or  below  it,  is  the  psycho-physic  law  as  formu- 
lated by  Fechner,  with  the  modification,  however, 
thai  the  ratio  in  question,  instead  of  being  perfectly 
constant,  decreases  slightly  with  the  brightness  of 
the  star,  and  may  provisionally  be  regarded  as  fol- 
lowing the  empirical  formula,  log.  />  —  .6103  — 
.035*3  m.,  where  f*  is  the  ratio  of  the  light  of  one 
magnitude  to  that  of  the  next  below  it  and  rn  is  the 
magnitude  intermediate  between  the  two  between 
which  the  ratio  is  to  hold.  All  this  is  claimed  for 
stars  down  to  the  sixth  or  seventh  magnitude  only  : 
what  the  law  is  for  fainter  stars  remains  to  be  deter- 
mined. 
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Proceedings  of  (ftt  EnnUnh   Society  Jot  Ptycliical  Research,     From 
July,  1882,  to  May,  18K7, 

Phautatm*  of  the  Living.    By  Edward  Gubney,  M.  A.,  Fbbokbick 
W,  H.  Mbtekb,  M.  a.,  and   Frank    Podmobe.    Two  Vols. 

1886. 

The  movotncnt  out  of  which  the  EnglUh  iSocieiv  for  Psychical  Re- 
search i^rew  aeein8  to  haw  Ixieri  PmfesHor  Barrt- tt^rf  iw^imt  before  the 
British  Association  in  1876.  This  wafl  the  year  in  whicli  tlio  cxperi- 
nientH  of  Mr.  .\.  K.  Outcrl»ri(l(»c  hccatnc  known  in  I'hilii'ii^hihia,  hihI 
in  which  I>r.  (.n'orge  M.  Bcanl,  of  New  York,  Ih'jWD  his  I'liulicalions 
on  mvisrlc- rending.  Unhke  these  Americnn  writcra,  Profcsaor  Bar- 
rett surmised  that  uiuwk'-readiui;  was  an  Inadequate  explanation  of 
the  "  willinjr-pinio  "  just  then  hec<-»Dnnfj  popular  in  Enpland,  c.*tpec- 
ially  when  the  tranHference  of  iinpreHHionM  wa8  aa:uu)phHhed  with- 
out contact,  and  Iho  older  tlienry  of  thoiiKht-rcadiuj;  seems  on  the 
whole  to  have  prevniU^d.  Although  the  problem  lemicd  bv  Pro- 
fessor Barrett  "'supersetisuoii**  i.>erception.'  was  the  vital  an<{  chief 
experimental  one,  the  English  Society,  nl  its  organization  in  1882, 
had  in  view  the  broader  objeitt  of  inve>4t)gating  miMlern  spiritnalicini 
generally.  Tlie  president,  in  his  opening  addresa,  declaretl  it  "a 
scandal  that  disputes,  aa  to  the  reahty  of  the»e  phenomena,  ehoulri 
Btill  Im*  g«ung  on/' chiiincs^l  tliat  there  was  at  lea«t  a  "  prima  facie 
case  for  investigation,"  and  warned  his  hearers  that  in  so  strange 
a  field  it  was  only  very  pnnhiallv  thai  all  the  complicated  [>recau- 
tions  needed  to  ext.'hule  powinli.'  illusion  or  deception  couKl  be 
learned.  Professor  Barrett,  loo,  recognized,  though  not  very  gra- 
eioualy,  Dr.  Beard's  six  sources  of  errors,  and  referred  to  the  preju- 
dice with  which  this  subject  is  usunllv  approached. 

Thu.H  far  not  only  the  formation  o/  sm-li  a  society,  but  the  hold- 
nesa  of  its  plan,  with  its  comtiiitteea  on  apparitions  and  haunted 
houses,  and  on  the  claims  of  Mesmer  and  Reichenbuih,  and  the 
decree  to  which  the  dilbciilties  anrl  dangi>rs  of  the  proposetl  investi- 
gation were  realiy.cd,  were  all  such  a.s  to  commend  it.  not  only  to 
evm'  Twychologisl,  but  to  every  true  and  intelligent  friend  of  culiiire 
and  of  religion.  While  those  who  regard  the  ba8<*r  fornifl  of 
modern  spiritualism  aa  the  reline<l  and  c<}ncfM)tmted  em1)4idiinent 
of  all  the  HUper»tition»  of  a  renmte  and  barbaric  [wistj  and  the  claims 
of  th'>8v  who  preten'l  to  mediate  between  the  living  and  their 
frionrls  who  are  dead,  as  a  nameless  crime  against  the  most  sacred 
things  of  the  soul,  must  feel  a  deep  interest  in  such  work,  then^  is 
an-uher  cl».*«,  perhiipH  still  larger,  and  with  an  inlereM  K(ill  deet>er. 
This  class  c«in»ists  *>f  those  who,  in  these  days  of  unscttlenient  in 
reliffious  beliefs,  hope  to  tind  amidst  superabundant  <ibcrgla%the  a 
nucleus  of  certainty  for  at  least  the  doctrine  of  immortality.  The 
most  absolute  idealists  are  not  so  satisfied  with  the  speculative 
method  which  works  by  exhausting  thought-possibilities  as  not  to 
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-^-.^Dme  the  moAt  emiiirical  refutation  of  materialism  and  mech- 

aism.     Even  Mr.  M^Jyers's  "  phantasmngoric  effirtiry,"  h\n  *' tele- 

uhic  percolation/'  or  veritable  phojitd  of  lUos©  ilyin^  or  dfiul,  or 

jpen  in  great  danger,  arc  not  unwarrantable  in  eritablinhin^  bis 

^iOUdiiritv  of  life  wbii-b  idenli.sni  prtK^laimH,"   or  "  tbe  universal 

^shid  in  w"liich  all  miruls  arc  one.'*     iUit  the  impartiality  attainable 

pin  iiKwt  fiebls  of  wipntilic  research,  while  it  is  the  hleal  to  bt*  Btriven 

or.  in  fact  is  imiM>sflibIe  here.    A  riporoiwly  unbiiissed,  anil  yet  an 

intelli^nt  jury,  coubl  nrohKibly  not  be  found  in  this  country',  nr  In 

xagland,  ho  luuay  ano  Kublle  uuil  remutely  anreHtra)  »re  the  eon- 

Effi'iuus,  and  far  mure  the  un(X>n!:)ci'>i]E4,  iireposM'wiuns  which  enter  like 

P6choi>enhaucr'K  jirimaey  of  the  will,  nialcing  ns  all  lynx-eyed  to  all 

Itliat  favors  one  side,  anti  bat-eye<l  for  all  that  favors  the  other.     It 

1  the  riu?t  of  ibis  inexpuunabre  bias  (which,  as  has  been  well  Kaid, 

BTolved  from  a  stjite  of  savajjje  HuiterHtition,  »o  I'rediMfHme.H  men  that 

ffyocta-sion  for  it  to  show  it(*eli  is  utilizetl,  and  in  therefore  dan^er- 

I  to  modern  culture  and  civilizatinn^  which  enters  unconsciously 

nlo  our  jud(rmeut  repardin^  all  micb  evidence  us  seems  yet  attain- 

Hble  in  this  tield,  weakening  stmng  and  reinforcing  weak  i)nx>f), 

'dtatmust  be  ci>n»iautly  kept  in  mind  in  eeriuusly  strivinij  to  form 

kjoit  critical   estimate  of  the  votuminouH  printed   w<^rk  of  the 

Jteh  Socii'tv.     Kven  in  reilvralinji  the  oft-t^xpresfed  rcjfrel  that 

BW  men   of  scieni-e,  trained   in   habita  of  exact  olwtrvation,  to 

rt  the  per-fcrviJ  anil  evcr-fa**einfltin^  exuberance  of  Mr.  M^'era, 

who  imfMntes  on  his  brilliant   imnt£inaLio[L  leant  of  ttie  temperance 

and  suBpenHe  bred  by  the  methods  of  moiiem  science,  eo6i>erate 

jin  the  Wdik  of  the  S*»ciety.  and   especially  that  trained  [wycholo- 

ri^tfi  and  alienists  sliould  hulil  ahxif  from  it,  wc  ahall  seem  to  many 

)  express  a  biay  of  our  own.    To  these  matters  wc  shall  recur. 

Mr.  Lreery,  a  rural  Knglii^h  clcr^ryIuan,  had  live  daughtera,  who 

Lvere  l^etween  the  aees  of  ten  and  seventeen,  in  rSH2,  when  the  first 

ljr(x'irt  was  made.     3Ir.  Barn»tt,  who   in,  we  think,  a  jirofessor  of 

fpbyjiics,  certifies  that  they  were  "all  thoroughly  healthv,  and  as  free 

an  (Hiw»ible  from  morbid  or  hysterical  fivmptom»."    Yheir  father 

st-aten  that  fn)m  October,  1880,  lie  had  spent  "nipht  after  night  for 

•cveral  months,  an  hour  or  two  each  evening,"  in  exjicrlmeuta  on 

thuughi-tranftfereut^  with  his  girlw,  and  seema  to  Iiave  nutice^l  none 

<if  the  hysterical  (^ymptoma,  exeeaaive  fatigue,  dizzine.^H,  trancoidal 

inclination,  faintneuM,  /gar/  look,  or  other  pathologital  effects  that 

alarmed  other  obi*erven*  and  oorrespondenla  of  the   auctetv  who 

■tric-d  similar  tests  with  adolescents.    At  Kaster,  1881,  Mr.  6arrett 

FKras  a<tmitte<l  to  tlie  fandly  neance.    The  most  meagre  account  of 

the  conditiona  of  ihiii  session  are  given,  and  no  record  wa.^  kept  of 

the  number  of  guesscH  alh»wed.     In  August  Mr.  anil  Mrs.  Sidgwiek 

made  a   few  tecta,  the  conditions  of  which   are  not  detailed.     In 

tTtVvember,  and  again  in  February  of  the  next  year,  I'rof.  Balfour 

ijHtcwArt  did  the  aame,  and  rejvLirls  his  results,  string,  however,  that 

f**  while  they  cannot  stand  on  the  aame  footing  aa  those  of  Profeasor 

iBarrctt"  and  others,  they  may  have  corroherative  value.    In  April, 

I J882,  Mr.  Meyers  anil  Mr.  Ourney  tested  the  girls  in  se^aions  covcr- 

;  pix  consecutive  days.     In  August  the  three  oldest  girls  went  to 

ridge,  where  exp<'rirnent.s  were  renewed  day  by  day  for  ten 

IaIimi  by  Mr.  Meyera  and  Mr.  Gurney,  and  in' December,  1S82, 

wor  Barrett  again,  alone,  renewetl  tests  in  Dublin.    The  jjer- 

^ripicnt  jM-jwer  of  the  children  gradually  declined  during  this  time^ 

r'lwtbat  at  tlie  end  of  1882  they  could  not  do  under  the  easieat  con- 
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'litiotui  what  they  coald  do  under  the  mofct  atringent  in  1S81."    Thia 

'!'''  Hrir,  it  in  liLter  stated  in  IKSti,  "had  nothing  whatever  to  do  with 
..!,-.  inr-rL-AAed  strio)<eucy  in  the  pTVcaation»aiIo(^ed." 

1  tiut  the  precaations  did  i:row  luon*  titrini^nt  there  U  abondAQl 
evidence.  At  flntt  "nf/  t^iftntly  th'.<u>:ht  the  name  uf  the  thing 
ftelvct«d/'  after  it  ba<t  been  writien  down  And  Hhowtt^l  to  the  rest  of 
th«*  fiimilv.  "The  presence  of  the  fatlier  M-emcil  decidedly  to 
intTeow  t"lic  ^rcentajce  of  miccchhcs."  At  CnmliridKc,  wlicre  the 
thn-*-  cider  siKterA  wcrp  ifWtlated  from  their  family,  and  where 
i;-i]:illy  none  of  the  sist^^^re  hut  the  guesser  knew  the  card  selected, 
llif  MUcwHWft  were  less  nuiuetouM.  Very  KitJ!Dtliis.nt  is  the  iu>rie«  of 
thirty-lWM  exiH-rinit'ntM  whert^  the  «i«lerH  knew,  and  only  the  lope 
iff  their  luii'lM  were  vuihle  to  the  jruesser,  and  the  suit  wiw  named 
rorrctrtlv  fourteen  timet-  ninninjj,  withgrent  iKTsitivcncseand  reitera- 
tion, wfiile  the  card  waj*  right  hut  five  times.  From  twenty-seven 
experiment!*  at  DnhUn,  with  the  other  sister  knowing,  tlic  com- 
mittee fflt  jiiHtified  in  savinif  that  the  jin'scnce  and  awiHtance  of  the 
niwtere  made  no  appreciable  difference  in  the  result,  while  at  Gun- 
hridge  only  eight  trialH  without  an-l  seven  with  thesifiters  knowing 
are  pven  an  the  haais  cjf  a  similur  inference.  From  these  random 
data  the  cart-ful  reader  must  infer  ihut  the  effect  of  the  presence  of 
otlit-r  niend>erH  of  the  fiunily  whm  fur  from  ^utticiently  studied. 
Indeed  the  uppusitc  couduKion  from  that  of  the  conimitteoe  Is  su^- 
jti'Hted.  T!n' latter  exiirc««ly  luwrilKid  fuihii-C!  under  Klran^  condi- 
tions to  <Ii(Hdenee,  iinu  nimcd  mainly  to  exclxMle  only  eorucwut,  and 
undcrcfltimated  unconscious  oolhision,  which  the  long  previous 
pnti-Uoo  i»l-  home  must  have  made  almost  inevitahle  with  a  set  of 
ndoU'rtoeiit  |;<irJrt,  however  honest  or  healtliy.  We  sliould  even  like  a 
more  explicit  blateiuent  itM  to  how  the  other  si.ster^  were  exelude«l 
from  knowleil^c  of  the  oVtjecl  »elecleJ,  where  they  were,  etc. 

Tlie  methods  of  isolating  the  izue6t>er  arc  pcrhape  still  less  satis- 
fnttnry.  At  first  (Kastcr,  18811  the  child  was  «»(  into  the  next 
rouiii,  nnd  the  name  of  thcohject  was  written  and  showed  around.  In 
.April.  1HS2.  liie  child  wa«  recalled  by  one  of  the  exi>eriinenter«  and 
mitvcnicntN  in  the  room  were  excluded  nfler  the  recall.  Later  a 
wfllcher  was  sent  fi'om  the  room  with  the  child,  and  on  being  re- 
called the  latter  was  placed  with  her  eye^i  away  from  the  company. 
Once  ut  lea.Ht  she  wu.s  isoluted  behind  the  door,  at  Dublin  "  behind 
an  opnipic  curtain"  [althou};h  we  have  found  an  hypnoticallv 
m*iiHitixeil  subject  who  could  read  large  letters  in  sunlight  thrutigu 
live  ihickncKJtes  of  i*ottou  sheeting].  In  this  most  vital  res]H>ct  also 
there  was  not  only  no  rigorous  control  and  no  systematic  method, 
hnt  onlv  the  first  rude  and  irrcfrular  preludes  and  aj^proaches 
^towar't   il.    Such  conditions  also  can  serve  only  to  eaiit^fy  those 

firesent,  or  with  the  bias  for  a  pneumatic  view  of  things  above  re- 
erred  to. 

Again  we  cannot  forbear  asking  if  ttery  experiment,  without  ex- 
ception, in  Mr.  Barrett's  session  of  Easter.  1881,  to  say  nothing  of 
Nfr.  Stewart's  scAnions,  was  recorded  ;  and  if  the  results  were  all 
noted  iiu  the  spot  and  tho  conditions  and  descriptions  tjiken  at  tlie 
lime  and  platv.  The  experience  of  the  St-ybert  iMuimiKsi<ui  in 
these  resjiect*.  esi>eciaUy  the  latter,  as  well  as  the  writer's  own  ex- 
perience with  the  untrustwr»rthincfi8  of  memor>-,  even  for  an  hour, 
where  such  complex  conditions  and  interests  are  involve*!,  are 
HUlHclent  to  Justify  this  query.  The  report  of  July^  1882,  is  not  ex- 
ptioil  on  thetw  maUons  and,  from  a  careful  scrutiny  of  it,  il  appears 
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It  Ie4Ut  doubtful.  When  waa  the  paragniph  in  quotation  marka 
bc^nniBg:  page  21  written,  and  when  tlic  rer>*  Kcnorat  desi^riptton 
of  conditiona  on  page  2i)?  If  Mr.  Barrett  liimsfTf  made  or  ilictated 
these  notes  ou  tne  Bpot,  how  could  hp,  d«  the  only  person  present 
Itesiiles  the  family,  {lOttHihly  so  secure  biiiiHelf  against  all  the  mani- 
fold and  tnuhtle  80urcc4  of  fullary  in  observation  ae  to  be  warranted 
in  I'uUinp  his  to^t«  on  this  occjiBion  "absolutely  unexceptionable 
iiid  couchisive,"  as  he  recklessly  does.  >*ext  in  importance  to  the 
taetbotl  of  experimentin)?  in  bo  hazardouft  a  field  ia  the  way  of 
making  the  protocol  and  work! ni?  up  the  final  form  of  the  report. 
Either  this  or  the  atrnrucy  of  observation,  or  more  probably  with 
Imt  one  observer,  however  good,  againM  so  many  jx>sfiibilitiefl  of 
trT':ir,  both  must  suffer.  If  either  of  these  surmises  is  correct,  it 
UjQrs  agaiDBt  the  statement  that  the  girls  gradually  lost  their 
jiower  from  any  caiue  but  incrc-ased  precautions  on  the  part  of  the 
cxjierimenlers.  y 

Jn  «:»mc  of  the  Creory  experiments  the  precautions  of  the  com- 
njitte«  might  possibly  'be  impaire<l  by  the  number-habit,  then 
ankown,  and  now  probably  but  partially  explorefl,  or  by  corneal 
rpading,  or  nwite  broken  through  t>v  niuwie  reading  without  ronlact 
of  the  manifold,  and  as  yet  but  little  known,  formH  nnd  posaibilitieti 
which  the  committee  seem  to  luive  mainly  ignored  throughout.  We 
know  as  yet  conn'aralively  little  alx»ut  the  constitution  and  laws  of 
*bai  Dr.  C'arjwnter  used  to  call  our  automaton.  One  thing  how- 
ever, in  more  and  more  realixed,  viz.:  that  it  is  far  more  sensiiit'c 
than  our  eujter-liniinal  conscious  sensation,  that  it  is  indefinitely 
roon,'fomplex  and  manifold,  that  no  culture  has  ever  upproaehed  in 
lis  diversity,  subtilty  or  unit^  the  limits  of  brain  possibility  in 
these  refl[>eeta.  Neural  is  far  wiiler  than  psychic  action— the  latter 
iiivulving  the  former,  but  not  the  former  the  latter.  Only  when 
the  former  roowhes  a  certain  intensity,  and  perhajw  extensUy, 
and  la*tt^  a  certain  tinie,  docs  consclousncfts,  wnich  represents  as 
thrrjugb  n  hx>phnlc  aggregate  cerebral  states  and  changed,  arise. 
In  the  study  of  hyjicra'Stheaic  states  we  now  licgin  to  realise  lhe\ 
jioaHibilities  of  our  sensory  organism,  and  how  greatly  the  limits  of 
jttst  obaervability  var>'  at'different  limes  and  states  and  in  different 
p«nionK,  and  how  it  respondH  physically  to  the  renuitest  and  faintest 
msmic  influences.  Hearing,  e.  g.,  which  is  known  to  varj-  exceed- 
insly  among  jfeople  whose  auditory  sensitiveness  passes  for  normal, 
I  lie  \m  tor  has  carefully  tested  in'many  persons.  Two  individuals 
were-  selected  for  exceptional  acuteneas  m  this  sense,  ami  the  fol- 
lowing simple  oole  devised  by  the  writer,  which,  though  re]ieatetlly 
tried  in  ciiticnl  companies,  has  never  been  detected,  and  with  rc- 
nilts  that  irapreiw<«i  many  as  genuinely  telepathic.  Pulwations,  felt 
wibjecttvely  liy  the  i>ercipient,  and  easily  counted  by  the  agent, 
either  by  movement  of  the  toe  if  one  leg  was  crasacd  on  the 
other,  or  directly  .^eeu  in  the  aorta,  or  in  vibrations  of  haira  or  neck- 
ribbons,  were  tl^e  Imsis.  The  faintest  respirutor>*  noises  through  the 
nose,  or  even  mouth,  of  the  agent,  were  made  to  coincide  with  and 
acc«Dl  certain  pulsations  of  the  percipient.  To  make  these 
taodified  breathings  so  distinct  as  to  bo  clearly  heard  at  a  distance 
by  the  normal  sensitive,  yet  so  faint  as  to  be  inaudible  even  if 
listened  for  by  nitoctators  often  nearer  than  the  agent,  was  the  art 
of  the  latter.  If  a  number  was  selected  by  some  one  present  the 
kgent  caught  tlie  r>-thm  of  the  percipient's  pulMe,  and  could  hold  it 
(or  soine  limc  if  blindfolded,  or  then  see  it  in  iho  toe  occasionally, 
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nnd  gave  a  vcr;  faint  aniff  coinci'linfc  with  «  palsation,  and  frooi 
this,  aji  zorrt,  thi*  percipient  c<>unte«l  till  the  next  sniff  for  the  first 
'lltrit,  then  till  the  next  sniff  from  the  Bccond  di^t,  and  so  on. 
KorcAnln,  fina  the  suit  and  then  the  oaM.  werecountvd  off.  The 
ali'littbct  went  more  bIowIt,  but  a  Bcries  of  dia^rrams,  from  which  the 
aelection  hy  tlii>  r<imr>any  vtSM  maile,  whicli  tuul  htU'it  memorized 
aokd  nnniljfrt'd,  woe  tne  tn'eatevt  fRicoeas.  When  the  percipient's, 
eara  were  BUtpi»<\,  coughfi,  jars  on  the  table  or  6oor,  etc.,  helpe<l  ua 
out,  Tliin  trivial  code,  however,  eflsentially  def>eude<l  ultimately 
for  the  atifMthito  Hecnrity  it  generally  posaeased  on  the  fact  that  the 
IM'rriiilenl  cniild  liear  more  acutely  than  anv  oneprejtent,  aud  when 
Itiat  in  the  cum-  a  tek'ijnthy  not  ont«ide  tfie  ontinan-  channels  of 
M'r)»e  in  priMtihtr.  We  liave  no  data  whatever  for  ficlieving  that 
the  ear  can  hear  and  ilistintrui^h  mn^le  or  pencil  sounds  In  makinfr 
differt'nt  Ivtteia,  hear  whisiKTs  throujih  a  couple  of  doors,  etc.,  but 
neither  havo  wea'lfiiniU*'  iiata  for  jU'Ving  how  far  these,  or  even 
leM  deHperate  poMD'ilitier'  in  the  field  of  vision,  would  need  to  be 
,  wtri'tclied  to  n^vuunt  for  Home  of  the  Creery  phenomena.  Again,  a 
man  entem  a  strantpe  bouse  and  wills  with  the  family  that  a  eirt  in 
another  r<x>ni  hrinu:  hiiu  certain  tbingnin  various  parts  of  the  house. 
Woul'l  he  not  alinoAt  inevitably  in  the  firnt  sesalon,  follow  in 
nelerting  objf^cts,  the  sujijrestionsof  those  who  knew  what  was  in  the 
botiite,  and  Hhof^t-  mind  had  beeit  traini^fl  Itoth  generally  from 
infancy  nnd  n]teciHcally  by  the  long-continued  practices  with  each 
other,  tit  coneillient  action  with  that  of  the  percipient^  and  who 
wouiti  rnoro<'ver  not  wish  her  to  fail  in  such  an  exhibition  of  her 
i>owerT  When  saucer  was  snggestcd  aud  written,  and  plate  was 
nrontrbl,  the  jHTcipient  Ha)d,BAticer  "came  into  my  head,  but  I  hesi- 
latoff,  ns  I  Ihotitfht  it  unlikely  you  would  name  saucer  after  cup  as 
lfeln>f  t<xi  eatty,  indicating  that  here,  at  least,  she  was  controiletl 
by  ilellln-'nitejudtrmerit  alxjiit  the  degree  of  ease  or  difficulty  with 
which  a  test  wa?*  Hngpewted  by  the  preceding  one.  This  suggests 
clever  prediction  of  the  u<.iir>n  nf  minds  whose  iirocesaes  are  thor- 
oughly familiar— a  kind  of  integrated  as  opposed  to  multiplex  per- 
sonality, as  in  the  case  of  the  Siamese  and  less  identified  twins — at 
{"list  so  far  lis  the  lapse  of  ordinary  associnttve  thought  is  concerned. 
Our  chief  regret  after  all  is  Uiat  in  the  <-.'reer>' tests  the  methods 
w«ra  w>  varialtle  and  the  results  so  inadequately  wor(:ed  up  and 
prewontcd.  that  those  whose  interest  does  not  centre  in  the  factitious 
problem  of  leleimthy  can  gel  so  little  aid  from  them.  The  ]wise  of 
a  Newton  woulii  have  even  withheld  all  results  till  at  least  some 
mode  or  law  was  either  (lemonittrated  or  at  least  disposed  of.  Is  it 
color  or  form,  suit  or  card,  eye  or  ear  or  muscle-sense,  tiiat  is  the 
preferrtMl  me>liiiin  of  transfer?  These  vital  pc>iDts,  towards  which 
WU  think  a  truly  sck'ntific  mitid  would  instinctively  tend,  sre  only 
cursorily  mentioned  un"l  apparently  as  nfterthonghts.  They  could 
I)«l  be  studiiHl  by  a  careful  scrutiny  amt  taliultition  of  errors  which 
would  very  likely  prove  more  himinons  thsn  successes,  and 
these  worn  not  only  not  printx*il,  but  ajipear  to  have  been  only 
recorded  as  errors.  The  color  of  the  card,  «.  p.,  ought  to  Ikj  right 
twice  as  often  as  the  suit.  Were  it  still  more  often  right  it  would 
snggest  thai  transference  could  be  more  hopefully  sought  in  the 
Meld  of  ixtlor  ;  if  ono  rnlor  was  chosen  most  often,  that  preference 
would  be  a  fruilfnl  iheine  for  further  research,  and  suggest  the 
kind  (^tf  pre<'antioiis.  etc.  If  nine  and  five  are  nften  confounded  it 
would  suggest  transfer  by  ear,  as  in  the  case  of  n  fleshy  and  wheezy 
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Oj^nt  we  beArd  of  whose  uticoii«ciou»  Un'ng^ial  inner%-iition,  wbilo 
thinking  of  figures  anil  numbtrs,  aupgeatcd  tlicm  to  a  iiercipient; 
if  thr»»**  ami  two,  it  mijflil  8U(;peMl  iuiiHcle-j4eii«e,  a»  llie  tops  of 
1'  —  when-  tbo  ham!  bc^tii.-t  to  make  thorn,  are  alike,  so  that 

tl  't-n  <-{)iifnuii(hvl  ill  iiiiiHcU'-ri.-Hiliiig,  jib  aUo  nre  eix  and 

*tv4'i  II  ibe  K_'Uers  most  often  mistaken  aru  Ihosu  shown  by 
Javul'R  tei^t«  to  )m'  thot>(.'  witli  len^t  indiviilnality  and  mo^t  liable 
to  be  confused  at  a  distance,  in  sunlijiht,  etc.,  we  should  infer  visual 
tranflfcr.  Fnr  nil  such  directions  of  studies,  howt-ver,  or  for  sudi 
diitji  ati  the  experiments  iimdc  mu8t  have  nifonled  liad  tlio  record 
been  complete  and  full,  we  ecek  in  vain.  Thus  if  we  conclude, 
from  tho  very  striking  reimltfi  prcsenteil,  something  unknown  and 
in-b-'furndenl  of  euiisjL'i'>u;*ue3s  and  will,  the  alternative  is  by  no 
mi-ati.s  iifceii^iirily  SMnielhin^'  extra-sensuous  or  iiiimaterialj  ot  in 
A,,.  .\. .■.,..!<.  ahjinlvL'd  from  ibf  cnnrlitions  lif  time  and  nijiace.  So  far 
a  .lern*<].  we  have  only  another  illustration  of  the  invct- 

rr  >r  tendency   to  associate  all  unusual  mnnifestations  of 

maik'ci  uiieoiiseious  automatic  nnttire  with  supernatural  powers, 
wholhpr  uf  j;ood  or  evil.  No  special  «tudy  uf  jtueh  jtopular  chapters 
of  p-yrhnlt>pj-  as  dreams,  witchirraft,  balUicination  or  hypnolinni. 
nnlesa  made  on  the  Iwisis  of  long  apprenticeship  in  espcrimental 

bi   '      !  phvsiolo^y  iinJ  the  »tndy  and  observations  of  nervous 

<i  iL-rally,  Ik  likolv,  a.s  it  aeems  to  us,  to  give  one  that  sense 

v'.  Ill  ami  breadth  and  nnm)>er  and  nubtility  of  pbyHical 

pr  .  I  ^-.  -  jiiderlying  and  overreaching  un*l  eiicoin pacing  our  L*on- 
»L-i"  \-  I'-v '.-hie  activities  that  is  so  indispensable  just  attbispointr 
lo  nreveut  an  investigation  bo  well  begun  and  representing  such 
hign  attainment  and  ability  from  ending — we  will  not  e>Ay  as  abort- 
ively ft«  the  otlu-r  well-known  attemptft  to  explain  tliej*e  phe- 
nemcna  matle  within  a  century,  for  it  is  alrea<lv  far  lieyond  them 
jp  .,  ..th...u  and  results,  but  without  ulilJEing  all  the  rays  of  light 
^v  I'm  tjcience  now  sbeils  from  so  manv  and  widely  separ- 

m  I  >  upon  the  great  central  questions  of  psychology.    The 

{•erripiem's  de.'turiptions  of  his  mental  processes  so  often  adverteil 
l<t  iff  !>M*  reports  of  the  Society  are  probably  of  Itrse  value  than  tho 
I  [it  of  their  symptoms  neurotic  iiatients  arc  wont  to  give 

I  who  will  listen  from  courtesy  and  diagnose  quite  inde- 

l^ii  1.  iMi>  'if  the  patient's  morbid  legend.  The  ileeree  of  reliance 
on  the  nnilfjuhtf'd  gDod  character  and  men*  conscia  sibi  recti  of  their 
subjects  the  committee  manifest,  despite  the  irrelevancy  of  these 
eonHiderationti,  which  I>r.  (ieo.  Bejird  has  made  so  jilain,  and  jxt- 
hftpe  even  the  uncalled  for  allusion  to  their  own  veracity  and  in- 
tended acfuracy  ["  The  j»o&isibililv  of  collusion  was  excluded  uulesft 
our  own  veracity  he  impeached, '^1  which  are  beyond  all  (question, 
ftre  by  no  means  de-signed  to  give  hostile  criticism  an  air  and  sense 
of  pcnonal  disconrteiiy,  but  are  only  an  irrelevancy  expressing 
the  tendenev  we  deprecate. 

We  have  dwelt  with  some  detail  on  the  Croery  phenomena  be-  "^ 
cauftc  Mr.  (Juruey.  Mr.  Meyers  and  Professor  Barrett,  the  moet 
active  workers  and  probably  iho  licat  olwervers  in  the  English  So- 
ciety, spent  so  uuicli  time  on  them,  and  Ixicauso  tho  former  ex- 
Ifteisly  stat^i  that  "it  is  to  those  trials  that  we  owe  ourown  convic- 
tiooa  of  the  possibility  of  Kennine  thought-transference."  Ilenco  a 
biM  rortainly  existed  in  all  8ut>(ieonont  experiments.  The  precaii- 
tif^na  grew  more  etricl,  ami  pruhaV'ly,  as  we  infer,  the  reconl  grow 
fuller  and  more  exact,  and  what  is  called  a  decline  in  telepathic 
10 
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power  we  shouH  interpret  from  between  the  lines  of  the  record  as 
an  ajiproach  U*  the  heart  of  the  mystery,  which  unght  to  encouraee 
uiihia-^sei!  invesligatora  to  press  on  toward  a  beckoning  goal.  The 
girls  >?rew  tliH(rniira(;t'ii  iiutf  ditl  not  succoeil  with  e-ach  other,  it  i» 
Bftid.  ThiB  is  natural,  as  interest  in  their  performances  diminished. 
But  it  is  Btrnngc  thnt  this  (lecUne  should  coincide  step  hy  stvp  with 
closer  study  of  tiiem,  and  atill  more  so  that  all  the  girls  Rboald 
yloae  thia  marvelous  |H>wer  Kimuitaneonnly !  Never  was  a  niomen- 
toua  <liMMjvery  wrested  from  nature  with  less  labor,  firoups  of 
agreeable  ladies  und  eentlemen  at  play  tnii^tain  each  other's  flag- 
pug  inttTuet  by  the  admonition  that  the  Bensuous  demonstration  of 
me  reality  of  the  world  of  things  Hpiriiiial  an>]  immortui  is  at  hand. 
"  One  shoulii  not  let  one's  self  l>f  discourajjed,"  say»  Herr  .Schmoll 
in  the  procee^lings  for  May,  18S7,  "  by  a  little  trouble  when  there 
is  a  chance  of  throwing  light  on  cvent«  which,  correctly  appre- 
hended, may  lead  us  to  the  psychological  proof  of  our  transcend- 
ental, imperishable  ego."  That  these  investipation-s  have  struck 
the  trail  of  Boiuething  new  nnd  pttrange,  however  rare  iiud  abnor- 
mal it  may  be,  there  is  ample  evidence  ;  but  so  far  they  have  given 
ua  only  the  opinions  of  individuals  either  emboldened  or  perhaj>a 
formed  by  very  exceptional  experience  in  a  field  of  groat  popular 
interest  and  little  iKisitive  knowU'dge,  attractively  narrated  some 
time  afterward  witli  illustrative  extracts  and  a  few  very  summary 
tables  from  notes  taken  at  the  time. 

The  second  group  of  evidence  for  thought  transference,  next  in 
importance  to  that  obtained  from  the  t'reerys  is  that  whore  forms, 
often  not  easily  described  in  words,  seemed  extra-sensuniisly  trans- 
mitted. In  the  first  Keriea  of  these  Mr.  IJlnckburn,  an  editor,  waa  , 
the  agent,  and  Mr.  Suiith,  *'a  ynung  mcsnierisl  living  at  Hrighton," 
was  the  pcrripient.  They  had  frequently  practiced  together  pre- 
vious to  their  first  meeting  with  the  comraittee  in  December,  1882. 
The  method  was  as  follows:  Mr.  Smith  was  blindfolded  and  seated 
with  his  back  to  the  committoe,  but  in  the  Hnnie  room  with  thein. 
Figures  were  drawn  by  the  latter,  and  after  Mr.  Hlackhurii  bad 
looked  at  them,  and  then  held  .Smith's  hand  awhile,  he  released  it, 
when  Smith  drew  the  tipiire,  remaining  blindfolded  while  drawing, 
as  expre.Hsly  statefi  in  italics.  Wo  beg  our  readers  who  may  bt- 
BuHiciently'inten;sted  to  try  and  draw  clojied  Une.s,  bringing  the 
ond  to  exactly  the  beginning,  ok  is  done  in  fourtwrn  or  more  ca«es 
in  these  reproductions,  with  their  eyes  closed.  Wc  have  repeatedly 
tried  anvl  failed  with  each  of  these  forms,  whether  drawing  slowly 
and  irreguhirly,  as  in  the  earlier  figures,  or  smoothly,  as  in  No.  7. 
Hence  we  infer  either  that  Smitn  saw  while  drawing,  which 
seemed  to  the  i-otninitlt-e  a«  likelv,  and  no  more  so  Ilianrthat  ho 
saw  while  divining  the  figure,  or  else  that  we  have  here  to  do  with 
another  mild  mar\*el  to  which  they  have  not  called  our  attention. 

About  six  weeks  l^ter  exi>eriments  for  three  or  four  consefutive 
days  were  conducted  at  the  rooms  of  the  aocieti,'  in  London  with  the 
same  subjects,  and  still  another  series  in  April',  lrtft3.  In  all  thlrty- 
eevcn  figures  were  drawn  for  reproduction,  of  which  fac  Bimitcs  of 
twenty-two  are  published.  Of  these  five  were  with  contact.  These, 
however,  and  even  the  first  series,  we  may  rlisregard,  aa  it  now  be- 
came with  the  committee  a  "  cardinal  axiom  on  this  subject  that  no 
experiment  where  contact  iif  liny  sort  is  allowed  can  be  decisive." 
For  the  remaining  seventeen  the  conditions  seem  more  strict  than 
for  any  tests  yet  made.    The  ageut  was  seated  and  watched  coutin- 
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aally  in  one  room,  and  the  drftvings  were  made  in  anotlicr  which 
the  'committee  did  not  leave.  After  seeing  the  picture,  )Ir.  Black- 
bum,  with  closed  eyoa,  was  led  into  the  room  with  hii)  fteiisitlve 
and  placed  behind  him  at  a  diaUoce  of  somv  two  feet.  The  per- 
ci{iient  flat  and  drew  with  ur  without  bandage  as,  he  cho-to,  and  the 
rfiTOtlurtionB  were  at  oneo  sectired.  With  the  record  of  theae  »ev-v 
cnteen  reproductions,  without  contact,  of  the  most  unconventional 
dia^romH  we  confess  ourHelvoit  more  deeply  iniiirestu-'tl  tlian  with  any 
other  work  of  the  society,  especially  the  remarkable  No.  22.  repro- 
duced with  the  ears  of  the  percipient  atitppt^til  with  T>ntty,  and  wraiM 
enveloping  the  entire  upp«r  part  of  his  body.  We  can  but  wish, 
however,  there  had  been  more  of  these,  and  consecutively,  and 
that  while  they  were  atxrut  it  the  committee  had  isolated  the  lower 
j>iin  of  Mr.  ^^mith'3  body  from  all  aemiation  of  jars,  and  carried, 
rolled  or  ewung  the  uyent  into  the  room,  to  exclude  the  |)Og«ibility 
of  a  cu«le  by  steps  which  an  American  exhibitor  has  brought  to  an 
incredible  dejjree  of  development,  and  also  teatod  the  amount  of 
reduction  of  aculeness  of  audition  in  each  ear  of  Mr.  Smith,  or  at 
legist  of  th(<mHelvc-.s,  by  putty,  and  taken  precautions  to  make  sure 
that  all  lit^ht  from  the  noor'was  excluded  from  Mr.  Smith's  eyes. 
■\Vo  have  practiced  with  some  success  a  toe-code,  a  part  of  which  is 
by  minimal  movement*  of  the  great  toe  within  a  thin  shoe, 
the  latter  not  moving  at  all,  and  a  part,  for  complex  figures,  in- 
volving slight  movement  of  the  toe  of  the  sttoe,  which  we  should 
think  would  only  be  facililiited  by  the  conditions  of  No.  22  with 
overhanging  wraps  to  shieM  it  from  the  committee.  Jforeover,  It 
is  just  theso  Ur^r  general  forms  and  relations  of  partii  without 
finer  details  that  are  beat  transmitted  thus,  while  the  latter,  as  the 
committee  note,  are  absent.  It  st^ems  worse  than  Mephistophelean 
— indeed  we  wish  we  were  freer  from  the  fear  that  it  is  so  in  very 
truth— to  even  suggest,  in  place  of  tension  toward  transcendental 
entities,  ^ilight  j>racliced  movements  of  the  big  t^>e.  We  do  l>elieve,' 
however,  that  the  mumber  of  possible  keys  and  codes  by  which 
these  things  ctan  be  done  is  far  greater  than  the  committee  seem  to 
realise,  and  even  that  very  subtle  forma  of  deceit  arc  sometimes 
automatic  and  tguite  nnconscions  in  the  most  worthy  i>eop)e.  The\ 
first  four  fleures  where  contact  was  allowed  are  certainly  much  better 
reproduced  than  any  other  four  in  the  Abries,  and  in  Figure  13  an 
entire  change  of  the  perripient'H  con<'eplion  of  the  nxulel  uas  caused 
by  contact,  though  unf.jrtunatcly  it  is  not  stated  whether  Blackborn 
toucho<l  Smitli  again  after  he  had  corrected  his  conception  of  the 
original,  and  l>efore  it  was  correctly  reproduced,  or  whether  the  sec- 
ona  reprociuction  coincided  with  Blackburn's  memory  of  it.  Again, 
in  Figure  <i,  contact  sugge.itted  a  remote  reproduction.  Suggestive, 
too.  is  the  circumstance  that  after  contact  was  excluded  Mr.  Black- 
burn esplain«  so  many  deviations  in  the  copy  into  greater  con- 
formity with  the  originals  by  mistakes  in  his  own  cnnception,  which 
he  liad  done  in  no  previouH  ca^e  in  this  or  the  earlier  series.  A 
cross  in  one  would  grow  ttJo  large  in  hia  mind's  eye  against  his 
will;  he  had  " not  precisely  reraeml>ored  "  another;  forgot  the 
eyea  in  another ;  focused  on  one  part  only  in  another,  and  imag- 
ined curves  in  the  opposite  direction  in  another.  The  testa  to 
account  for  the  mental  inversion  of  objects,  which  strikes  ua  as 
juat  the  thing,  wore  only  forty-two  in  number,  the  result  being 
that  eighty-seven  per  cent,  of'the  answers  gave  the  direction  in 
which  a  vertical  and  only  thirty-seven  per  cent,  gave  that  in  which 
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a  horizontal  arrow  pointed.  May  we  add  that  we  have  found  the 
same  advautace  of  perpendiculnra  in  the  toe-code,  on  account  of 
the  relative  uiHiciilty  of  lateral  movement?  This  in  doubtlew 
entirely  irrelerant,  for  it  ia  expressly  stated  that  Smith  seca  in  hia 
mental  shrine  the  iinag^  of  a  white  arrow  on  a  dark  grround  and 
in«tantly  dtflected  the  chnngre  when  a  white  arrow  on  a  red  ground 
was  substitiucd  for  an  ink-drawn  oxn'..  This  afiide,  however,  we 
deem  the  evidentr  considerable  that  after  contact  was  n'ven  up 
either  a  new  and  legs  practiced  or  more  difKcult  code  (consciou*  or 
nnconseioug)  was  uaed,  or  else  that  the  unknown  teleiiathic  forces 
were  obliged  to  And  and  deepen  other  lines  of  least  resistance. 

l^fr.  Malcolm  Outhrie,  well  known  an  a  writer  on  the  Riiencerian 
philosophy,  is  the  centre  of  another  important  pruup  of  thoii^ht- 
tranftfercr«,  and  the  norrijiicnts  are  youujt  lady  clerks  in  his 
drapery  establislimenl  in  Liverjiool.  His  first  tests  hud  lieen  made 
upon  his  son.  "n  nervous  and  susceptible  fair-haired  boy  of  ten," 
who  waa  at  firfit  very  aucceKHfuI,  hut  whn.'^c  elTortft  made  him  "  feeJ 
queer,"  and  who  wos  soon  **  die-pouetl  to  ensure  euccess  by  takJnp  a 
sly  peep  at  the  object."  Here  he  would  have  stopped  had  he  not 
learned  of  the  success  of  the  lady  clerks,  who  had  practiced  by 
themselves,  stimutate^l  by  an  exhibition  of  Irving  Bishop.  Tho 
prol<>col  here  is  admirable,  taken  on  the  spot  by  Mr.  Birchall  and 
printed  iti  full,  and  Mr.  Guthrie  is  very  jjositive  in  statinj;  that 
there  were  a  lar^t*  nuudjer  of  "eomulete  snc^'csscs"  where  '*  the 
posaibility  of  indication  was  excluded,"  The  first  st^ssion  of 
Ajiril  4,  1883,  consisted  of  four  teats  with  contact  and  blindfoldeO 
I>ercipient,  and  one  pretty  complete  success.  At  the  next  sesaion, 
which  was  without  contact,  the  ladies  alone  were  present.  In  the 
frequent  sessions  in  April  and  May  and  the  foUowiiijr  fall,  thirteen 
in  number,  with  from  one  to  over  a  score  of  te,*its  each,  Mr.  Guthrie 
and  Mr.  Birchall  were  generally  present  with  the  ladies.  Tho 
party  »at  in  a  8emi-<"irck'  facinjt  the  percipient,  and  one,  or  more 
commonly  all  present,  acted  as  nLrents,  gazing  at  an  obiert  placed  or 
held  in  front  of  them,  hut  back  of  the  blindfolded  })ercipient'a 
head.  The  tirst  thing  that  strikes  the  critical  reailer  ia  that  fail- 
nrea  are  put  down  only  as  such,  whether  entire  sessions  as  those  of 
May  26,  Aupust  30.  September  26,  or  sinffle  testa,  while  the  words 
of  the  (terctpient  and  the  conversation  with  the  aj-L-nt,  showing  the 
approximations  tn  correct  guepses,  are  (jtiite  fully  given  in  suc- 
cesses, altliough  here  again  failures  would  be  probably  more  in- 
structive, or  at  least  as  much  so,  as  successes.  The  tests  were 
mostly  visual,  and  thus,  so  far  from  the  process  being  'Mndei'tend- 
ent  o/ the  recogniEed  channels  of  sense,"  as  telepathic  proceases 
are  defined,  they  are  distinctly  in  the  field  of  vision.  Hence,  if  the 
vision  waa  not  due  to  normal  retinal  stimuhis,  however  subtle  in 
degree,  the  images  must  be  centrally  initiated  and  projected  cen- 
trifugally  outward  and  downward,  which  even  Mr.  Gumey  is  bold 
enough  to  urge,  in  the  face  of  a  strong  consensus  of  neural  special- 
lets  only  for  those  of  the  more  elalrorated  and  variable  sort.  The 
percipient  first  "sees"  light  on  dark,  and  next  most  frequently 
yellow,  the  brightest  colors,  and  very  general  indications  of  form 
follow.  The  first  attempt  mnde  to  Dtudy  the  eflfect  of  colors  might, 
if  systematized  and  carried  out,  have  told  us  whether  the  eflse  of 
perception  followed  the  law  of  saturation  or  intensity,  but  waa  so 
badly  arranged  as  to  show  nothing.  This  and  much  else  makes  as 
wish  to  know  how  the  percipients  were  blindfolded,  but  we  are 
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only  told  once  fur  all  that  it  wan  "efTechially."  How  tnnny 
thicknesses,  of  what  kind  of  material  and  of  what  colors  ;  how,  if  nt 
all,  they  were  testcil  aa  to  their  aenBitivencAti  to  li^ht,  which  may 
Ije  coniplel«ly  al>wenl  at  first,  but  hIowIv  regained  in  wonderful  de- 
gree, as  experiments  show,  by  rest.  Vfe  arc  not  told  the  position 
of  the  liKht,  or  whether  thert'  wnni  one  or  mure,  nor  whether  there 
were  pouflhcd  surfaces  capable  of  reflci^tion,  whether  access  of  lirf)t 
from  Del ow  was  jMfrinitteil.  The  writer  knows  a  young  tann  ivho 
has  pveu  attention  to  the  pi-'.>«iliun  and  asc  of  tinv  mirrort*,  drawn 
by  hiiint  or  invLsihle  threads  from  the  shoe-enle,  pant8,  etc.,  to 
enable  him  to  see  below  a  blindfold  what  wsh  taking  place  above 
and  back  of  him,  trying  even  watoh-^ardt*  and  chains,  bright  but* 
toad  and  eye-^l:t.^ei;  rurelesnly  han^inj;  from  h'm  neck.  In  Huch 
tricks  ladiei^  might  ptrssibly  receive  even  unconscious  iutimations 
from  reflecting  811  rfaces  of  stonib*  In  their  brooches  or  rinjfH,  or  in- 
deeii  any  polished  surface  capable  uf  sending  light  under  a  hand- 
kerchief aix^ut  the  eyes.  There  is  little  iadicatiou  that  Mr.  Guthrie 
ia  aware  of  the  numoer  and  ttubtilily  of  the  sources  of  error  in  snch 
ex))eTimcnta  SB  he  conduct».  We  liave  ourselves  conveyed  indica- 
tion* of  fonn  to  a  confederate  by  slight  conscious  movements  of 
the  eyc^  This  code  is  a  danEeroua  one,  tor  the  attention  of  all  is 
*o  prone  to  fasten  on  the  cyea,  but  the  law  of  the  dominance 
of  contours  and  the  motor  elemenLs  of  perception  showj*  how 
anconscious  and  instinctive  it  is.  With  contact  we  have  conveyed 
form  by  motions  w  slight  as  to  tax  even  4.J<iId»rheider'H  liniits  of 
exteosiVe  sensibility  by  a  grain  of  sand  glued  to  the  finger-tip,  and 
deliberately  drawn  a'figure  on  the  dermal  enrfuce  of  the  per- 
cipient by  motions  so  slight  as  to  escape  detection.  A  very  simple 
and  rapid  pressure  code  for  figures,  with  almoHt  no  lateral  motion, 
ia  worked  with  a  little  practice.  Another  possibility  of  error  lies  in 
the  testa  with  names  and  letters.  If  one  thinks'of  a  letter  and 
either  f**y8  or  points  to  each  letter  in  the  alphabet,  a  good  muscle- 
reader  divines  what  letter  is  in  mind  bv  unconscious  and  unavoid- 
able motlificAtinna  of  finger  or  voice  when  it  ifi  reached.  In  the 
Guthrie  tertta  a  free  convcRMition  is  helil.  "Has  the  word  come  to 
you?*' says  the  agent  to  the  hesitating  percipient,  who  responds  e, 
which  is  the  last  phonetic  sound  it  "has."  "Kight,"  says  the  agent; 
*'<"  at  once  says  the  percipient.  After  guessing  o  rightly  and  hear- 
ing the  word  right  again,  now  nerlinps  without  any  tiioilillcation 
of  any  of  its  phonic  flemcnts,  tlie  penipicnt  murmurs  p  and  m, 
and  when  the  agent  says  -Vo,  at  once  responds  «,  which  is  right. 
Aft  there  is  internal  oviilence  by  indirect  quotations  and  other  ways 
that  we  do  not  have  a  full  steiiographlc  record  of  all  the  often  pro- 
tracted, conversation  leading  up  to  the  cxirrect  gues-^er,  enggeations 
tinconsciouHl y  given  and  received  of  this  kind  arc  at  least  not  con* 
Boioualr  exclucied. 

In  the  report  of  Xovember,  1883,  sixteen  reproduced  drawings 
wlecte*!  from  one  hundred  and  fifty  ol>lained  by  Mr.  Guthrie  and 
his  subjects  artr  published.  The  origimd  diagrams  were  "for  the 
most  jmrt"  made  in  another  room  and  placed  behind  the  agent, 
and  later  in  those  published,  on  the  agent's  side  of  a  wooden 
stand  on  a  table  between  him  and  the  percipient,  the  latter  being 
blindfnldeil.  When  the  percipient  i)rofest(cd  herself  ready  to  draw, 
tlie  picture  was  concealed  and  the  blindfold  removed.  Of  the 
sixteen,  which  seem  to  have  been  pm.lnced  after  considerable 
practice,  and  with  these  more  strict  conditions,  contact  occurred 
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in  but  three  cases,  which  are  reproduced  better  than  the  reel,  cer- 
tainly  if  wo  oxcludft  the  first  nix  roniplcto  and  consecutive  te«ts  of 
a  single  ftittin)!.  With  one  hundred  »itd  lifty  ever  go  partial  huc- 
cesses  it  would  ficcm  that  some  induction  could  be  mnac  its  to  the 

farts  of  the  figure  or  the  forms  tJiat  \vi*r(!  best  or  worst  repro<iriced. 
n  those  printed  angles  are  nearly  always  retraced  by  the  ]>ercipi- 
ent-  The  same  is  tnie  of  curves,  espeoially  circles,  with  which 
angles  are  never  confounded,  altliougti  curves  are  repeatedly  piven 
in  the  wrong  directions.  It  would  seem  that  vertical  were  quite 
well  distinguished  from  oblitiue  or  liorJxontal  linen.  A  straight 
vertical  line  is  drawn  witli  a  crescendo  and  tlien  a  diminuendo  of 
rate,  as  Vicronlt's  cxpi^rinients  shew,  and  also  of  proiisuro  and  of 
noise,  as  experiments  with  a  spring  pen  on  a  large  rotating  surface 
made  in  the  psycho-physic  rooms  of  this  University  showed.  Such 
a  line  is  reacfily  di±ituiguished  from  u  curve  by  ttie  car  alone.  A. 
gradual  change  of  direction  involving  new  sets  of  rouscles,  a  single^ 
movement  in  one  direction,  a  sudden  change  in  direction,  series  of 
repeated  movements,  large  and  small  lines  of  the  same  sort,  heavy 
and  light,  etc.,  are  not  hard  to  diatinguish.  A  few  tests  with  such  a 
code,  as  near  to  nature  an  we  t.-onld  make  it,  have  at  least  convinced 
as  of  possibilities,  and  we  commend  it  as  a  subject  for  further  spe- 
cial research  as  a  kind  of  jaycho-pbysic  auscultation.  This  doe» 
not  explain  to  our  mind  by  any  means  all  in  all  of  the  sixteen  re~ 
productions  of  this  series,  nut  we  should  like  to  know  how  these 
exceeding  broad  and  acratchr  lines  of  the  originals,  which  are 
reproduced  indifferently,  now  in  very  heavy  and  now  in  ttne  lines, 
were  made.  Such  u  suggeslion,  however,  may  after  all  only  serve 
to  divert  attention  from  some  entirely  different  mode  of  transmis- 
sion. 

In  July,  18S5,  5Ir.  Guthrie  reports  further  researches,  assisted  by 
ProfessoVs  Lodge  and  Herdman,  but  complains  of  a  falling  off  in 
the  success  of  his  experiments,  shown  also   in   his  tables.     One 

Kercipicnt  hod  been  lost,  the  novelty  and  vivacity  of  their  seances 
o  said  was  gone,  and  he  had  lost  power  to  give  otT  impressions. 
"NVhetlier  the  percipient  had  lost  p^wer  he  does  not  know.  The 
profi'ssors  do  not  appear  to  have  made  the  prer-autions  much  more 
effective,  although  they  placed  the  percipient  blindfolded  facing  iv 
corner,  and  placed  objects  on  a  screen  at  thf  back  of  her  chair 
which  were  seen  from  behind  by  the  agents.  We  are  not  told  the 
position  or  number  of  the  lights,  the  nature  of  the  screen,  the  re- 
flecting quality  of  walls  or  floor,  what  precautions  were  taken  !n 
placing  and  removing  objects.  Suppose  the  screen  to  be  metallic 
or  resonant,  or  even  Iianl,  or  the  ohjects  handleil  without  care  not 
to  hit  them  against  things  in  a  way  to  produce  noise,  then  we  may 
have  suggestions  by  sound,  as  in  ihe  well-known  game  of  guessing 
any  one  of  u  dozen  objects  by  their  sound  wlicn  struck,  whiefi 
a  well-known  philologist  thinks  the  primal  origin  of  names  of  ob- 
jects. Were  precautions  taken  that  no  Hoor  shailows  of  the  object 
should  be  cast,  and  has  Ulr.  iTuthrio  ever  tried  that  other  parlor 

Same,  once  very  iwpular  in  this  country,  of  holding  up  objects  at  a 
istance  of  from  a  few  feet  to  a  few  inches  (according  to  the  sensi- 
tiveness of  its  agent),  from  the  face  and  neck,  to  be  guessed  by 
their  differences  of  radiant  heat?  Surprising  facility  in  this  latter 
game  we  have  known  to  Iw  gradually  lost  by  fatigue  or  conscionsnoss, 
as  with  these  subjects.  In  tlie  ease  witli  which  colors  are  divined, 
especially  if  bright,  the  repeated  substitution,  in  objects    not  well 
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known,  of  contours  for  surfaces  and  of  Burfaces  for  solids,  all 
soggcsw,  as  r.ne  of  >Cr.  (luthrie's  subjects  innists,  rciil  vision,  and 
not*  inentjil  iuipresHion  by  thouglil  nlnno.  This  cirfunistnnce,  and 
the  continued  phi.*nurm.*nijn  of  inversion  of  right  and  left,  and  of 
reminiscence,  or  late  effect  of  a  prc-vious  li^iire,  seem  to  «a  very  sug- 
)ti?6tivoly  ki  invite  further  tjpcciul  rcsjeorch  in  each  dircctiou»  wUich 
wa*  not  attempted. 

Professor  Lodge  makes  an  independent  report  on  his  "soipe 
doxen  sittings"  with  Hr.  Guthrie's  subjects.  Like  several  phyaic- 
ist6with  wlioui  we  have  converrted  on  tliis  subject  he  conceives  the 
relation  of  mind  to  brain  as  very  likely  analogous  to  that  of  electric 
ener;a:y  to  the  ronduotor,  as  nnt  ei.ntinod  to  it*  contour,  but  exerting 
an  iiithience  "  like  a  faint  echo  "  in  adjacent  space,  antl  so  perhaps 
affetting  other  near  brains,  but  so  slightly  that  they  do  not  cnm- 
monly  notice  it.  He  ways  that  no  rcliunee  was  ^)laced  on  or  care 
taken  in  the  bandagin^l  but  he  shrtwA,  although  in  a  6trance  field, 
the  truiuing  of  a  tnan  uf  experimental  science  by  the  valtiaVile  sng- 
ge«ttons  of  two  agents,  thinking  at  the  same  time  of  a  different 
object,  and  again  of  two  percipients  and  one  agent,  but  neither  was 
fatrlv  tried. 

Of'the  tests  made  by  J.  W.  and  Kate  Smith,  and  by  Max  DesBoir, 
both,  bnl  especially  the  latter,  are  not  only  j>oorly  reported,  but 
Hccm  lo  ha^e  been  mode  with  8o  inadequate  a  conception  of  the 
soiirce-ii  of  error,  that,  although  Me  are  assured  that  "  decention  con- 
Bcinns  or  unconscious  is  altogether  out  of  the  question,"  the  indica- 
lioojt  are,  to  our  thinking,  miite  otherwise,  and  their  reports  of  their 
accounts  do  not  merit  detailed  criticism. 

Tlie  tests  made  by  A.  Sclimoll,  translated  in  the  proceedings  of 
May,  18S7,  are  decidedly  more  striking,  but  the  eyes  of  the  per*^ 
eij>ient  were  verv  slightly  covered,  merely,  it  Is  saiil,  to  make  direct 
Ti«ion  Impossible ;  real  objects  were  handled,  and  figures  drawn 
with  *  match  dipped  in  ink  in  the  room,  the  time  required  to 
divine  the  object  was  very  long,  often  fifteen  minates  or  more  ;  the 
original  drawings  were  not  preserved  ;  it  was  not  even  noticed  nt 
iJie  time  whether  a  watch,  laid  on  thotable  to  be  seen  by  the  agents 
imd  divined  by  the  percipient,  was  gning  at  the  time  or  not  (the 
notes  stating  that  the  ticking  would  be  drowned  by  the  noise  of 
••arriages  in  the  street,  was  too  far  off,  etc,  but  3\Ir.'  Meyers  states 
that  M.  ?>chmoll  had  proved  afti^rwards  that  it  was  not  going  at 
the  time);  all  prescMit  generally  acted  a»  agents,  so  that  nfi  one  was 
left  to  observe  tiie  percipient.  Tiie  jnr  of  heavy  carriages  referred 
to,  while  it  would  ODscure  sounds,  might  rattle  some  of  the  objects 
lying  on  the  table,  and  thus  auggeat,  by  audition  at  least  the 
tea-i»ot.  Of  the  twenty-six  ex^ieriments  reported,  some  must  be 
caJktl  complete  fniliirei<.  ami  it  is  a  matter  of  individual  judgment 
to  say  how  many  approach  precision,  which  the  experimenter 
clftiiuH  for  but  eight. 

The  ttl>ove  ex|>eriments  of  visual  form  and  hearing  are^  as  Mr. 
tmrney  says,  by  far  the  most  important  and  convenient.  The  tests 
witli  ta^tcM  and'smelU,  the  latter  of  which  is  practically  almoftt  in- 
wparabte  from  the  former  in  the  case  of  nniny  subi'tnnces,  were 
tiitiially  with  contact ;  but  oven  where  the  subhtanccs  were  kept  bot- 
tled in  another  ro«»ra  and  tljc  hand  of  the  agent  apjilieil  to  the  ner- 
I'inient  lliruugh  a  sliding  tnip  in  tlie  wall,  we  are  not  even  tuld  by 
voom  or  jost  how  the  subHtance  was  Bi>plieil  to  the  nenory  Hurfacc 
ftf  the  a^nt.    The  experiments  of  Vintschgau  ami  of  Camerer,  to 
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say  notliiu^!  of  Jiiger,  show  bucIi  subtility  of  flmell  with  flavoni 
and  aromaticjt  that  we  need  hardly  assign  more  than  great  Bent^U 
tivcncsfl,  hariUv  amounting  to  hy{>ero8Uiia  or  hypergeuaia,  to  ac- 
count for  all  that  ia  reported  in  the  tieltl  of  these  senses.  Pains 
again  are  so  closely  awtociattMl,  hy  nturh  ritihtle  reflexes,  with  motor 
reactions  or  temlehcics  to  the  same,  lu*  wiw  exwrimentallv  shuu  n 
in  the  well-known  liemonstrationB  on  the  rencx  fro^  in  f.iidwigV 
lalwralory  hy  Baxt,  and,  aa  Mr.  Giirney  pertinently  add-^,  are 
readily  applicable  only  to  a  few  widely  separatetl  tracts  of  dermal 
surfaces,  that  miiRCular  HucgeHtion  is  aluiost  inevitable,  and  we 
think  by  no  means  exc!u<lcd  in  any  of  these  tests. 

We  have  thus  very  hastily  reviewed  alt  the  leaiiing  experimental 
iiTork  wf  the  wjoiety.  Mr.  tiarney  states  tliat  "froia  an  evidontinl 
point  of  view  "  the*  facts  are  "of  an  extremely  nimole  kliitl,"  and 
Dr.  Morton  Prince,  of  Boston,  gravely  !*ays  that  *'no  pliysiral  expori- 
mentii  in  the  laboratory  have  been  more  under  the  control  of  the 
chemist  and  the  physiologint  than  have  these."  The  simple  condi- 
tions of  experiment  are,  ii  is  Raid,  to  exclude  unconsclouH  guidances 
and  contact.  The  exact  opjKisite  is  true.  The  conditions  are  a^  inli- 
iiitely  complicated  as  the  p^ycho-pliyHiu  constitution  of  man,  and 
the  «ource«»  of  error  arc  as  mucli  more  niimcronfi  than  tho»c  in 
phyBical  science  a»  man  is  more  complex  than  the  suljgtauces  and 
torce.s  it  studies.  Wh-it  individual  can  catalogue  all  the  scattered 
known  sourre.'*  of  error,  to  «ay  nothing  of  those  as  yet  unknown,  in 
this  vast  field?  Fallacies  of  observation,  of  evidence,  of  language 
and  statement,  dcfoctfl  of  character  and  heredity,  tricks  of  our  nnto- 
matic  nature,  subtle  and  manifold  far  beyond"  all  conception,  the 
countless  possibilities  of  illusion  conscious  and  unconscious,  so  gre^t 
UstosuggCMttliat  the  VkhlsI  of  the  great  Frencli  magician  that  he  would 
ftgree  U'  make  any  manWdicvp  in  the  normal  state  that  he  saw  any- 
thing, may  not  have  lieen  so  very  wild ;  the  unfathomable  iiassion 
for  dtweitj  b«.ith  conscious  and  unconscious,  that  sometimes  runa  in 
vein.s  through  the  natures  of  men  of  best  reputation  and  moHt  hon- 
est purpose — all  these  and  many  more  are  involve*!  ami  must  bo  em-^ 
baustc^l  before  telepathy  can  be  positively  demonstrated  as  a  reaiduaX^ 
fact.  HyperacHthemia,  loo  whether  normal  or  morbid,  oiiens  up  a  new 
world  as  truly  as  the  microscope  or  telephone.  One  tells  the  form, 
Bubstanceanil  even  color  of  ubjects  near  him  by  radiant  heat,  or  reads 
as  in  a  mirror,  shadowa  from  wall.-*  that  seem  to  ulhers  unrt'flecting  ; 
or,  in  one  lately  rejiorted  case,  six'S  the  shadows  of  heat  vibrations 
over  a  hot  sut^tance  cast  on  a  wall  by  moonlight;  tlie  sense  of  a 
personal  preaeuce  is  felt  by  the  blow  or  noise  of  breathing  or  heat. 
The  case  of  Dr.  Taguel's  patient,  who,  it  was  said,  was  abl^  to  read 
jBcript  held  behinil  her  head  l>y  reflection  on  a  plain  card  in  front  of 
her;  the  c^wo  reported  by  l)r.  Sanvaire,  who  reci»gnizcd  the  suit 
and  number  of  a  card  in  a  dilTerent  pack,  as,  it  would  «ffm.  by 
seeing  through  it ;  the  case  of  Kocha's  clerk,  who  seemed  to  use  a 
piece  of  card-bi>arrl  as  a  mirror  in  which  he  could  see  all  that 
took  place  behind  his  back  ;  and  the  well-known  case  of  Bergson's 
reader  of  images  rctlecte<l  in  thcjcornea— all  these  cases  arc  very 
inadequately  consi<iercti  by  Mr.  Aftvers.  If  these  degrees  of  hyper- 
cesthesia,  normal  or  even  hypnoSc,  are  possible,  and  were  pos- 
«c«se<I  by  the  subjects  witli  which  the  English  society  experi- 
mented, the  entire  cxjierimental  basis  of  telepathy  vanishes.  More- 
over, there  is  a  wiile  held  of  tinexplorfd  p<»sihility.  If  blinded  Iwts 
avoid  objects  in  flying  by  tine  sense  of  greater  barometric  pressure 
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Twar  objeota.  we  may  reflect  on  tho  pofiRibUitios  of  per«>^ptlon 
of  a<*ria]  pr©RBur«  by  hichnlv  wnsilizwl  subjects.  We  Imvt*  no 
Im8  gofid  rett»on  to*  complain  of  the  very  inadeqimte  way  in 
■which  the  society  has  treated  the  subject  of  BURgeation.  Wo  re- 
panl  ibe  biK>k  on  thm  Kubject  by  I>r.  Ochorowicz  ii»  one  of  Ibe 
most  valaable  rontrilmtions  in  this  HeM,  as  the  best  ?latomt'nt  of 
thft  chief  rival  liojMjthegig  of  telepathy,  ami  tho  one  we  think 
every  trnly  scicntilie  man  must  prefer  bo  far ;  hut  the  treattuent 
of  its  contents  !)y  Mr.  Pfwlmore  ih  very  lipht,  ilhistmting  apiatn,  in 
fftct,  the  easy  way  of  i>rnorin^  serious  rUlficulties  and  objections 
which  charaetorizeit  the  society.  Then  there  are  codes  and  signals, 
nnd  »onictim<«  quite  elaltOTBted  lanpnices,  by  stcpt*.  inneflion«,  ac- 
cents, intervals,  rustles  and  movements  of  every  mobile  or^an.  Thus, 
not  only  by  the  arts  of  divertini;  the  attention,  which,  if  it  is  s]i8rj>- 
ened  in  one  direction,  is  dullcii  in  all  others,  but  even  in  the  very 
focoR  of  attention  the  man  of  nharjuT  can  do  what  he  will  to 
and  with  the  man  of  duller  sensL-,  and  seem  to  work  by  forces  **  in- 
dependent of  the  re<'ognized  channels  of  eenee.'*  Add  now  the 
extreme  raritv  of  all  those  qualities  of  mind  which  make  a  pood  ob- 
server, and  tlie  stranpenesii  and  perhai«  great  rarity  of  the  phe- 
nomenon, and  the  pnjliability  of  error  in  so  hasty  conclusions  is 
vast. 

Dr.  Prince  states,  as  is  often  implied  in  the  reports,  that  "no 
i-stabtished  law  is  controverted"  by  the  conclusion  of  telepathy. 
But  the  law  of  **  isolaitjd  ccinilueliviiy "  formulated  fnlly  IJy 
Johanne,*  Miiller,  which  Helmh«iltz  com[>ares  in  imjKtrtance  to  the 
law  ftf  gravity,  first  bprnj^jht  order  into  the  6eld  of  neurolj^y  by 
Intitslin^  thot  impressions  never  jiinij)  from  one  fibre  to  an*.ther. 
If  the  law  l)e  true,  an  optical  irapreasion  of  the  highest  intensity 
may  pass  alonij  eentropetal  retinal  fibres  within  less  than  a  huu- 
ilrwitli  of  a  millinu'tre  of  an  auditory  fibre  withr»nt  in  the  least 
Winp  able  to  affect  the  latter.  This  law  is  so  pcncrnlly  acceple<l  Oi* 
fumLamental  that  Undden  states  that  "in  the  presence  of  an  anat- 
f^niinal  fact,  all  physiological  facts  that  seem  against  it  loose  thelr 
sijimiticance."  Indeed,  two  severed  emls  of  a  fibre  cannot  1m?  put 
into  BO  close  contiict  that  physiolojtii.'al  action  can  paaa  from  one  to 
another  unim|*edei].  Even  those  jdiysioloirists  who  admit  that  cer- 
tain phenomenon  mav  possibly  I)e  expliiined  by  the  old  theory  nf 
"Hymfi.ithieft'."  c'a(ise<i  by  a  stimulus  jumping  across  from  one  fibre 
to  the  next,  a-lmit  that  it  is  both  rare  and  morbid.  The  oft-trast^d 
illustration  of  magnetic  in<Uictiun  certainly  is  not  valid  here.  Is  it 
likely  that  a  neural  state  should  jump  from  one  brain  to  another, 
tlin>tigh  H  grejit  inter^'al,  when  intense  stimuli  on  one  nerve  cannot 
atTcct  anutliL-r  in  the  closest  contact  with  it.  An  American  essayist 
at  a  scientific  club  lately  claimwl  that  all  (u^soriative  processes,"  by 
which  one  idea  or  impression  calls  up  the  sequent  state  of  cnii- 
fciniisne-ss,  are  cases  of  telepathy  within  the  intUvidual  brain.  But 
liowi'ver  long  the  steps  that  tlioupht  may  take  in  the  rytinn  pulsn- 
lii^na  bv  which  it  advances  in  brains  of  looser  and  coarsely  woven 
(i»nie,  it  must  now  be  always  a*«ume<l  to  imply  uninterrupted  eon- 
tuuity  of  neural  texture. 

Even  the  fundamental  theory  of  Bell  has  to  be  motlified,  so  far  us 
the  brain  is  concerned,  to  meet  the  exigencies  of  the  telejMithic 
liypoUicsis.  In  Mr.  Gurncy's  scheme  of  hallucination,  centrifugal 
pnijectioii,  or  escaj*  downward,  may  even  be  from  the  cortex 
Ihroogh  the  basal  ganglia  to  the  peripheral  organ.    Qualified  forms 
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of  projection  have  been  often  saBumed^  but  the  matter  is  so  compU- 
csted  and  so  nmlcr  difipate,  that  <icspit<'  the  strong  light  shed  hy 
Kandin<^y,  of  whoee  chief  and  lalettt  work  Mr.  (jurnev  haa  not 
taken  fl<:c«unt,  we  caanul  seo  that  the  renlrifmraJ  ih«>on-  of  jiro- 
Jection  ftlimtj  tmnjtory  ner\f^  can  l>p  pr»ivt'n,  nor  it*  nw?de»l.  It  in- 
volves the  pfM^ilile  Ijlocking  of  sensations  in  the  corvna  radiata, 
does  not  take  Account  of  the  fact  that  Htrong  ideas  do  not  usuallv 
excite  haltucinationj«,  anil  that  aa  Ga]t«n  has  ftbovn,  great  men  are 
not  prone  to  mental  imaftuA.  Iuij>r»t»inits  ujMin  the  seosett  may 
take  on  llie  i*yc-hie  quality  wherever  they  will  in  the  poarafEe  in- 
ward to  the  cortex,  one  thing  remains  probable,  viz.:  that  the  more 
central  theoritfin  of  impre88iouH  the  more  complex  it  is.  and  the  more 
peripheral  (iml  sensnoiw  the  lo*a  attendant  concepts  there  will  be, 
the  mftre  the  lri((ii*al  n)nnection  will  lie  brtikm  thrf»»j;h  and  liie  lea» 
sc^nse  of  inner  activity  there  will  Ik*.  More  nttention  shonid  have 
been  bestowed  to  this  |^K»int.  with  all  the  above  testa  and  subject*. 
So  far,  however,  tia  the  phenomena  are  described  or  can  be  inferre»d, 
thev  indicate  the  same  tield  of  vision  as  real  thin^es,  and  suggettt 
nothinte  akin  to  imperative  ideaii,  pn)Jecte<l  iwiiMations  uf  central 
oripn,  ruther  than  any  sabjectively  created,  or  critically  evolved 
sense  of  olijectivity. 

Ver>'  instructive  is  the  experimental  investigation  of  Mr.  S.  J. 
Davey  on  the  errorft  of  observation.  He  was  some  years  ago 
nearly  convinced  of  the  Inith  of  spiritualism  by  some  sad  and 
strange  cxpcrienLH^s,  but  was  happily  saved  therefrom  by  learning 
and  becoming  very  exinrt  in  a  few  tricki<,  e?y>ecially  that  of  slate 
writing.  AsHuming  a  pn>fcH8innal  name  ho  gave  seances  to  many 
intelligent  pe«jple,  riKjuesting  them  to  write  dnvvn  exactly  what  they 
saw.  Manv  of  tliest*  defHTiptionn  ore  publiHhcl  in  a  very  long 
article  in  l^e  procetnlingH  for  May,  1S87.  The  sitters  "never  de- 
l4^cte)l  the  modua  operandi,"  jind  their  conjectures  about  it  are  ingen- 
iously (liverHe,  and  illuMlrate  in  muny  cases  a  strong  proiieiwity  to  a 
miraciihiuH  explanation.  Hut  the  tttrangcHt  thing  of  all  is  that  we 
are  not  toM  hww  the  trick  was  done,  so  that  we  have  no  j»uint  of 
de|iarttire  from  which  to  measure  the  amount  of  errors  with  each 
giiesser.  Whetherit  be  that  the  loveof  mvstitication  is  stronger  than 
the  Inve  of  science  with  Mr.  Davey,  or  wljcther  he  is  under  obliga- 
tion of  secrecy,  which  he  does  not  even  deem  it  necesmiry  to  state, 
his  attitude  is  yet  that  of  a  conjuror  pleased  with  his  trick  and  the 
wnse  of  human  gnllability  it  gives.  A  scientific  man  stales  the- 
method  by  which  he  got  his  results ;  not  so  Mr.  Davey.  The 
society  profe-HHes  to  desire  to  protert  men  from  the  common  delusion 
in  thitt  lleM.  In  our  judgment  nothing  whatever  does  this  if*}  effecl- 
ivel)' as  exTiIaining  to  them  the  mptlii>I  hy  which  a  few  common 
effective  illutiious  are  produced.  The  ncouisition  of  power  to  do 
these  tricks  it  m  easy  to  see  wiu*  what  naveu  Mr.  I>avi*y  himself  from 
the  abyss  of  HplritualiKm.  ngniuHt  which  it  i.H  the  most  iM»tent 
prophylactic.  TIio  trick-lxi^itts  do  not  retail  the  kind  of  illusion 
here  involved,  the  conjurln^r  l.tuslness,  if  it  is  so  desirable  to  save  it, 
wtuild  not  be  injured  materially.  SpiritualiNta  will  persist,  at  least, 
(ill  details  are  explairu'^l,  ttmt  Mr.  Davey  is  mistaken  in  thinking 
he  UH(-«1  iiidv  nalund  meiins.  It  is  almost  impfissible  to  exlmust  tlic 
variono  mctbodn  by  which  some  of  the  leading  trickn  are  or  may  Iw 
done,  hut  a  gixxi  collection  of  descriptions  of  methods  by  which  a 
few  tricks  most  chwely  cnnneclcd  with  the  phennmena  of  spirit- 
ualism are  done  would,  we  think,  in  the  end  be  tlie  must  effective  of 
all  diailliuioning  agencies. 
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Aeftin,  Ihti  thenry  of  probabilities  is  perhaps  the  most  instnictive 
part  rtf  Thp  mrwlprn  logic  of  pcience,  hut  the  use  made  of  it  in  tbctie 
rrportfl  we  repird  iw  utterly  miHleaflinp.  Mr.  Giirney  oven 
goc»  so  far  a^  to  state  that  "tlie  argument  for  thoujrht  tr«nNrtTene© 
fjinnol  >>f  pxprcsse^l  hen*  in  fi(iHrei*,  a»  it  requires  1K7  nines;  that  is, 
i  "iiity  i«  far  more  thun  the  ninth  power  of  ft  trillion  to  one. 

1  rgotlfn  the  obvious  Inith  Htate<l  by  Mr.  Kdgeworth,  in  the 

iir-;  <'i  ills  valuuble  pai>ers,  that  the  t-alc'tiluK  of  ]>n>I«ibilities  "la 
,  «ilent  Jifi  to  the  nature  of  ihe  avreney,  wlu-tber  ii  is  more  likely  to  he 
Tuljfar  iUusion  or  extraunlinary  law."  "This*/'  he  fl'ltlH,  "is  a  nue»- 
tioii  t»>  he  decidewl  not  by  formula  of  figures,  but  by  seneral  nhitono- 
bhy  ant!  eommon  sonHe."  M.  Sorel  well  Haya  that  it  is  imhspensa- 
nle'  to  fxtnsult  experience  frequently  to  know  if  the  phenomenon  can 
be  sutficienily  npproximateil  to  the  i»leal  jilay  of^  chance,  a«  even 
punes  of  rto-cnlh"!  chance  are  not  just  applications  of  the  theory  of 
probiihilitiefl,  though  commfmly  thoucht  to  he.  In  the  face  of  thia 
I  commonplaco  wc  arc  ublige^l  ih  say  that  the  way  in  which  appeal  i» 
^.»o  often  made  to  this  theory  is  the  only  thing  in  the  work  of  the 
I  •ociety  which  neeraa  to  uh  Inckinj;  in  injrenioumnesH.  This  aside, 
hon-ever,  there  are  other  interefltinjr  incidents  in  these  repoarelie* 
that  tthed  li(fbt  ou  the  gt-neral  applicability  of  tliia  thtH)rv.  Kvery- 
tbjntj  nins  in  groups.  There  is  the  Creery,  the  Guthrie,  theSehmoU 
gni'up,  and.  as  Mr.  Guthrie  sayR,  "the  (^ood  averages  run  In  lots," 
and  he  thinks  that  the  cak-ulus  of  probabilities  does  not  help  con- 
viction, addinj*  that  one  successful  evening,  wlion  the  conriition.s  are 
ir--<\<\  !u,tl  the  tnithfulness  of  the  [lercipient  genuine  and  (liiuple,  is  a- 
'  rantee  than  any  Hiil>sequent  croBH-cxamination  of  rcsnlta, 

•f  the  writer  missed  in  guessing  the  numbers  of  a  die  the 
llr^l  tiurty-seven  times,  and  if  there  had  bctni  as  much  interest  in 
finding  ermra  aH  sueccHaea,  the  fcjrmer  may  have  Ixten  as  strangelv 
pwijH-*!  and  Ittinched.  As  in  pmu»H  of  chance,  and  in  the  reconf* 
of  gumlOing  houses,  there  woidd  seem  to  lie  as  great  individual 
murvpls  of  bad  an  of  g«»1  luck,  di<l  not  the  former  always  tend  to  be. 
•.'liminated.  In  fact  we  have  spent  nmeh  lime  and  lalwr  in  repeat- 1 
ing  with  many  subjects,  nearly  all  the  experiments  of  the  Kn|2lii*h 
KK'iety,  only  to  find  in  very  rriany  cases  au  unacivtuntable  pro[H>r-  | 
lion  of  error.  In  many  of  these  tests,  at  least,  conditions  are  not 
known— not  controlle<I— and  Ihe  numerical  ha*is  necilfiil  for  «  fair 
average  is  not  establifihod.  sn  that  wo  do  not  know  what  "abso- 
lute chance"  means  in  a  given  case,  rir  wlint  was  the  original  kntnt 
of  liiings.  what  is  the  avenigc  error,  or  how  errors  ure  grouped. 
There  is  ii  sense,  too,  in  which  the  probabilities  against  any  given 
occurrence  are  inlinite. 

These  points  need  fuller  treatment,  bat  we  must  hasten  on  to  note 
llir  fnllari'Mis  conception  of  eviilence  in  such  a  field.  Mudi  is  said 
nTiont  "spreading  resjionsibility,"  the  "cumulative"  nature  of  the 
prriof  for  telcjwuhy,  increasing  the  number  of  people  who  are  knaves 
or  idiots  if  it  is  not  Inie.  and  Ihe  midtiplication  of  instances  is  com- 
pared to  increasing  the  size  of  a  bundle  of  faggots,  each  one  of  which 
«  «a«ily  broken,  till  trigether  their  evidential  value  is  irresistible, 
»nd.  last  of  liU,  prizes  are  offered  for  good  tests,  etc.  In  a  word  the 
»ciety*B  conception  of  proof  is  qnantitativc-  'Ibis  is  an  imposing 
■rpimr'nt  in  America.  \Vhen  we  are  told  that  seven  million  chihl- 
Tvn  A'  Mng  the  Union  Sunday-school   letwon  cotirae,  when 

I'Mlii  ;  iritualisls  claim  still  more  than  that  number  of  be- 

lioverfr  III   liifir  doctrines  in  this  country  as  proof  of  pedagogic  or 
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^odriatf  iiBvitf  w^trfikj  that  i  f  iikf  >  m  to  be  veiled.  mUraeas- 
■md  bf  balk.  QoalstT*  of  proof  riMwH  be  ckicfly  i^anlfii  in  such 
nusien  ao  poy^cbic  imuorch,  and  aot  qvaatity.  If  ODe-half  the 
pooplo  in  the  vorid  aeevitted  trtwualhy  and  th«  other  half  re>ected 
11,  it  woold  bnr  ao  oaaana  faOov  that  the  fwotaahttitiea  pro  and  can 
were  erea.  ^ke  cuaolatxTo  mtthod  hat  tM  adyinlagw  of  «Moan^ 
ins  the  bhtf  abore  refegwd  to  both  b;^  mnsoal  ftrntdrwrnnrv  and  en- 
dratial  appeaiSDces,  bat  in  aaence  it  k  tbeeoaapelciitmuioritT  that 
ia  oaaaQf  right  and  the  majoritf  that  is  nsaally  vroog.  One'  man 
who  vooUi  exhaiut  all  the  reaottreea  of  nodcnt  science  in  precau- 
taona  in  thia  6eld,  woold  be  noce  satfaoritatiTe  than  alt  the  parlor 
accancea  together.  What  ia  to  be  duefly  detakt aicd  ia  not  the  mul- 
tiplicatioa  of  iuftancea,  bnt  more  mtematie  and  prototiged  stn«i  v  of 
aneh  caeea  aa  hare  been  already  foond.  the  nee  of  more  cautious 
acainat  error,  the  probaMIStr  of  which  vonld  be  shown  no  incalcaU- 
Mr  great  coold  the  calculus  be  iotellicently  applied  to  their  e&ti- 
msitrm. 

Nextto  the  fondamental  assomption  of  telejKithr  in  thU  class  of 
eaaea  we  regard  aa  the  capital  error  of  the  sooiety  ibo  aftasoeiatiim  of 
the  atioTe  lo-callcd  "exptriiuental  boaisi"  with  that  claiv  of  phe- 
nomena illustrated  br  the  seven  hundred  and  two  weird  tale»  in  the 
Phantasmfl  of  the  Living,  or  with  "sponunootw  telepathy"  at  a 
diatance.  Mr.  Gurney  frankly  a*lmitii  her«  "'a  certain  trap"  or 
"  incomplett.'neM  in  our  transition,  which  mu-^t  be  adaiitto*!  without 
rcaerre."  and  yet  elsewhere  savs  it  is  iniposRible  to  tell  u  liethi-r  he 
wonld  bare  credited  the  ralkfity  of  telepathy  in  the  sponianeoufi 
phenomena  hm\  thoy  not  lioen  ron[irmr<I  by  the  "  expcritni'Qt&l 
MniM."  In  the  latter  cosea  will  and  attention  weiv  involTe<l  to  siirh 
jui  extent  lui  to  fifect  tbi'  mbust  health  uf  Mr.  Guthrii%  and  in  the 
former  caeea  confK'iun.siu'Sft  is  looi  involved.  ML'smertsm  at  a  dis- 
tnv—  t.rit>c»4  In  other  factors  too  abnormal  to  really  constitute  a 
ti  <  •-fl8e.  AVhilespontaneooB  casea  seem  to  occur  at  different 

<li-  rom  n  few  ft-et  to  thooaands  of  milca.  no  seriou^i  t«^^tA 

of  iho  rUtM't  of  time,  or  even  dii$tance,  RtranEe  ai«  it  mny  seem,  were 
ma'Ie  In  the  experimental  ca#c^  Mr.  Crcery  thoucht  that  hia 
daiiKhteni  were  modt  iwcceaHfal  at  the  diittance  of  a  yard  or  two,  and 
a  few  very  inconclusive  teats  as  to  the  effect  of  distance  were  made 
upon  Mr.  ?mith,  but  there  apjiears  to  bo  no  reajton  to  infer  any 
expiTtmeiititl  rcxiiltrt  Havi>  at  vt-r>'  small  distant-t^,  (if  Hutrjrefltion  and 
trance  is  exoludiHl),  whik'  for  these  di.siunc<'s  the  time  s»eenw  to  vary, 
with  no  sugnrestion  or  search  for  Acaii»e,  from  an  inetant  to  fifteen 
minutes  or  more.  To  us  the  most  natural  and  obvious  infen>nce. 
which  is  certainly  not  exelnde<l.  seem^  to  be  that  the  two  series  of 
ca«en  are  due  to  mtirely  different  cauttes,  no  more  related  than  are 
coincidcnri*  and  r^illii^ion.  Apiin  the  experimental  results  were 
*hielly  in  the  tiebl  of  the  bibber  i>en**es.  involvinp  .■*pecial  forms, 
and  are  niatterH  of  utter  emotional  inditlcrcncc.  while  the  sj>on- 
tancous  «u»cm,  wbifb,  in«Ie(>'t,  wmetintes  touching  the  nadir  of 
triviality,  as  in  ^luiKts  of  clotbus,  warm  water  for  shaving,  etc.,  are 
mostly  Mueh  as  profoundly  involve  the  affections,  like  death  and 
<lanper  of  friends.  The  iv»Uoclion  of  talcs  is  of  the  Kreaiest  value, 
and  it  issi^iHcunl  that  it  is  the  last  moment  of  thijs  life  and  not 
tlie  first  of  another  that  sevnis  to  have  moet  of  Mr.  M|yers' 
"lehirjr^-."  But  we  Wllcve  Ibe  final  verdict  of  Rcience  respecting 
tlieiri  will  1»'  thiit  Ibev  illustrate  tin-  ureiit  i»vtho[M)etic  tendeney  by 
which  fancy  unconsciously  grows  into  simifitudc  with  fact,  just  as 
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OTfEUiifiinit  adapt  themnelros  to  thi^ir  enviromnent,  a  tendency  that 
iR  rather  t"  Iw  Wiuglit  Iiflow  Xhv  threHliuUl  llian  "aN>vo  t!ie  upper 
horiunn  of  coneciousness,"  as  Mr.  Meyeni  believes.  The  onjy 
[»»yeliolo^ral  explanation  we  can  HUppcst  for  the  premature  and 
almrwit  piiiwionate  Identi  Heat  ion  of  the  experimental  ami  spon- 
taneoufi  ca.se*  a?*  telepathic  i.**  the  constraint  of  the  potent  htit  »;eeret 
biai*  in  favor  of   "siiperconwiotiH"  hlJitt'fi.  of  a   "!*unI-jM>litic,"  or 

•-■'* ^  '^vcn  "molecular  mt'ta-or^rnnisnip."  anJ  in  general  toward 

hirity  of  life,  that  realiHrn  proclaims."  But  this  in  surely 
;  ir-ni  t)f  a  Swedeiihorjr.  anil  not  that  of  Plato  or  Hepel. 

It  illoKtrateit.  in  contemponiry  form.  Knnt'a  "Dream«  of  a  viKionnry 
explaine<i  by  the  dn'oimt*  of  ii  metunhyKirian."  Our  experience,  in 
fan.  is  not  iinlike  that  of  Kant,  ivIio[  after  r«ayin^  a  p-eat  j>rice  for 
the  chief  work  of  Swe«lenlw>rp,  and  tspenilinj;  luinh  time  lu  \\» 
peraaal.  eonciud&i,  in  duhtstance.  in  his  well-known  article  of  the 
alMivo  title,  that  such  piicninalolot'iral  conceptions  were  [itteudo 
IdeuH,  funnwl  by  the  netration  of  sense,  made  thouirlit  free  from 
not  in  the  world,  and  were  idola  illuetrHting  the  morbid  ten- 
dency of  B«?me  minds  to  come  to  a  foeug  uut^ide  of  themt*elve8,  and 
that  for  his  part  he  would  henceforth  turn  his  buck  resolutely  from 
tbt'  w^l  net  ions  of  such  i-oiwiderationH. 

When  we  rerteet  how  few  are  the  well  eKhihlisheil  facts  that  are 
csart  and  certain,  an*l  ■■m  the  laT>or  by  which  they  were  demon- 
strated, or  on  how  rare  are  well  tirdered  coheeionH  of  Ihou^^ht  or  Iho 
BMociaUonB  that  approach  anything  like  real  mental  continuly, 
and  on  the  ineMlimaltle  e-iucatlnnal  value  of  these  in  making  jkm- 
inMe  even  a  limited  area  of  well  Muven  mental  tisti>uc,  and  reuiem- 
lier  that  modern  science  in  already  the  grrutejit  achievement  of  the 
haman  race,  to  bring  one  solid  eonlrilmtion,  lo  which  individuals 
are  more  and  more  content  to  spend  a  life  of  labor,  we  are  re- 
mindeil  of  Kant's  well-knuwn  hiniile  of  an  island  surrounded  by 
an  unknown  and  very  tempting,  but  f"ggv,  utormy  sen.  In  this 
Bcnw  telepathy  is  of  the  sea  and  nut  of  ibc  land.  It  is,  on  the 
■  hole,  much  lewt  removed  fn>m  modern  ntpiritualiKm  than  from 
true  science,  so  far  as  all  telepathic  tlicorira  go.  Spiritualism,  in  its 
more  vulgar  form,  is  the  sewerage  of  all  the  snperetttious  of  the 
part.  Wherever  there  has  been  civilization  and  culture,  it  is  be- 
CttutH*  its  ihirk  elouils  liave  lifteil  for  a  t'pace.  It  is  the  conimon 
enemy  of  science  and  true  religion.  It  haw  le<l  astray  many  able 
men.  The  beginning  of  science  and  philosophy  has  always  been 
doubt  of  it«  claims.  The  majority  of  men,  living  and  dead,  are  ita 
ulherenu.  It  is  against  its  clainis  that  skepticism  has  its  leading 
jtuftificjition.  To  clear  uj)  its  dismal  jungles,  and  drain  its  tin- 
it  lioleiMjme  monthes,  is  probably  the  work  of  centuries.  In  modem 
biology,  culminating  in  ncurolog>',  whore  so  many  of  both  the 
•ecrets  axid  the  revefations  of  science  are  coming  to  centre,  that  one 
might  almoHt  say  the  undevout  neurologist  is  mad,  n  firm  foothold 
\t'  at  length  securinl  in  which  mind  and  matter,  ho  long  and  so 
widclr  divorced  that  from  the  fallow  between  Ihem  wild  and 
nnsightly  growths  had  waxed  strong,  and  thick,  and  old,  have  a 
^jmmon  interest,  and  the  dangerous  chasm  between  them  is  slowly 
cIcMUDs.  Physicians  appeal  to  the  imagination  in  desperate  cases 
Willi  bread  pills  and  placebos,  are  lesu  ajshamed  of  interest  in  hy[>* 
notism  uid  are  lew  disiM>>ied  to  reganl  even  hysteria  as  the  turnmutn 
iawpufuffl,  and  tlie  study  uf  insanity  as  worthy  of  the  briefest  of 
all  coarses  in  medical  schools,  while  clerg>-nien  ami  metaphyst- 
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«iang,  on  the  other  hand,  who  OB&ci  to  practice  healing  arte  in  tho 
good  old  time,  when  "Godlike  was  the  doctor,  who  was  also  a  phil- 
ofloplicr,"  art*  lioginuiiig  to  take  some  interosl  in  the  Ixxly,  and  to 
read  ljookn  on  mind  curen,  and  (wyt-hu-phydics,  hygiene  and  physio- 
logical pKvcholo^y,  and  to  realize  that  tho  gtudent  of  reliiilon  and 
of  idealimn  cannot,  with  inipiinity,  neglect  the  gttidy  of  the  com- 
mon forms  of  morbid  psychuHi^.  We  desire,  for  our  part,  to  see 
the  i.M*ychological  movement,  which  now  seems  destineil  to  iinirk 
the  present  u«  the  jisycholojjical,  as  the  IiLst  quarter  of  a  century 
has  r>pen  tho  hiologiro^^volutionary  f^*,  kept  in  the  severest  scniw*. 
ejcperimcntitl  and  HL-ieiititic.  The  dan^cm  an<l  difliculticH  are  VH>«t, 
and  the  specious  false  ways  many,  but  we  have  a  nucleus  of  solidly 
eatablLshed  facts,  and  the  reward  of  every  achievement  in  likely 
to  be  at  least  no  less  than  any  that  have  crowned  the  progress  of 
science  in  the  ivaM.  Hut  we  miist  ever  remind  ourselven  that  while 
"strange  things  are  true,  thev  are  not  truly  known  till  they  are 
related  to  what  ia  testcxi,  else  tliey  remain  solitary  and  unfruitful/' 
Great  credit  is  duo  the  Jt^nBlish  society  for  I'alliilg  attention  afresh 
to  tho  myBteriouB  side  of  human  life,  and  for  later  making  known  to 
Knglirth  ri-adiirsKOUietliing  of  the  vuhmbh!  work  of  the  Froni-h  inves- 
tigators nf  F*aris,  Naimy.  etc.  Mr.  Xftifers  has  taken  great  pains  to8Ce 
many  of  those  men  and  their  work.  If  gof>d  liypnotic  subjeets  are 
more  numerous  in  France  than  in  Kngland,  it  would  Bcem  that  ghost 
ficers  are  most  common  among  cultivateil  classes  iu  Enpland.  It  is 
to  1>e  hoi>ed,  however,  that  the  indication  of  more  mdei»endent 
work  in  the  study  of  abnormal  stales  now  ap]jarent  will  leafl  to 
more  solid  results,  ami  that  the  crude  and  premature  theory  of  tele- 
pathy, wbirh  is  by  no  means  imposfiibte.  j«rr  »«  in  some  sense,  but 
as  yet  lacks  everything  approaching  proof  save  to  amateurs  and 
speculative  ps^'cholosist^  will  be  allowed  to  lapue  to  forgetful- 
nestt.  To  the  careful  and  patient  exi»erLinenlers  and  ol)server3  in 
this  Held  there  are  now  far  lietter  and  far  surer  and  far  more  useful 
results  than  these,  though  by  methods  far  harder  and  slower.  But 
it  is  by  these  that  we  prefer  to  la)>or. 

Psychology.      The  Coynitive  /'(Mf#r«.      By    Jamks    McCoen,    D.    D,^ 
IjL.  D.,  etc.,  President  of  Princeton  College.    New  York,  If. 
Pp.  245. 

Introduction  to  Psychological  Theory.  By  Borden  P.  Bownb,  Pro- 
fessor of  Philoaophv  in  Boston  University.  New  York,  1887. 
Pp.  329. 

Pwyehology.  By  .Tohn  Dkwev,  Pli.  D.,  Assistant  Professor  of  Phi- 
losophy in  Michigan  University.     Xew  York,  1887.     Pp.  427. 

The  work  first  on  the  al>nve  list  is  to  be  enpplemcnted  by  anotlier 
on  the  motive  powers  of  the  mind,  including  conecience.emotions 
and  will.  The  cogititive  powers  are  here  treated  In  three  books  as 
respectively  jiresentative,  representative  and  comimrative.  Dr. 
McCosb  has  taught  psychologv  for  thirty-four  years,  and  compares 
his  work  t^i  Unele  Toby's  stockings,  dariu^d  till  banllv  a  threu^^l  of 
the  original  fabric  remains.  The  book  is  neither  dull  or  dry.  but 
aboumls  in  apt  quotations  in  prose  and  potilrVj  stories,  illustrations, 
euddeu  and  unexpected  but  always  imnressive  morals  and  hor- 
tatory poaaa^ieB,  and  seems  to  rellect,  in  tno  dearest  and  most  direct 
way,  the  strong  and  buneticent  personality  of  the  author^  not  only 
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hi*  •'•■.f' '■■'i'"—  >"'f  "'-en  very  many  incMente  from  h'la  own  cx- 
Ikt:  rg<:«i.     Almost   overy  pace  ci:intaini(  takiniJ! 

P»>in-  -iilt'ti   to  (itluli   tlip  waiKU'rin^  altcntinn  of 

limUtss  nlu<leu(6  in  fion-clective  clotwes.  The  book  u  of  value  to 
ev«Ty  iboiiglitriil  i«aclier  of  this  Buhjeet  for  ita  ptnlagut^ical  Ku^on^st- 
hrcne«B.  It  is  eviilently  mu<k*  up  of  tlire*'  faclora:  Gentrral  mat- 
U'rti  of  ntietTclIaneouB  M<irt».  wliu-li.  in  an  unusually  prnlongcil  vx- 
jKTtence  ait  a  teaclier,  'n»  Hiithor  liait  founri  efTci'tivt*  aip)  beneficial 
with  the  averse  college  Bcnior;  the  essential  points  in  the  Sottch 

fibiI'-*'-iiIiv    i>r  more  particularly  in  Thomas  Brown,  Htewart,  But- 
pr,  ■  I,  AhorcTombic,  A'  Smith,  etc.,  which  have  surviveil 

froiii  .^o  Ktudy  nf  ihtwe  writvrs  ;   ami,  thirdly,  such  material 

in  couufiiiiforftry  psychology  an  in  some  cases  its  comnian<lin|z  im- 
portance has  brought  to  the  attention  of  every  eminent  administra- 
tive e<lii  1  in  other  cases  such  as  mere  accidental  or  per- 
gonal   r.  s    with     his    dislint'uiBbed     pupils,     I'rofojwors 
Macbwkit,  .......  MHrr  an<l  F.  M.  HaKlwin),  have  improsMud  upon 

the  author's  mind.  That  with  bis  advanced  years,  bis  heavy  edn- 
cational  cares  and  refipouHibilitics  so  vijiforously  borne,  and  his  early 
a>i»orption  in  the  Scotch  philosophv,  the  limitations  of  which  those 
who  most  directly  inherit  its  traditions  now  best  soo,  Dr.  McOosh 
shonid  have  maintained  a  miud  wi  oijen  to  so  many  of  the  newer 
inttu«>DCcs  in  the  rapidly  widening  field  of  psychology,  is  a  .striking 
illustration  of  the  beneficent  effects  of  the  true  spirit  inbrtti  by 
itudies  in  this  domain,  and  makes  the  task  of  the  honeHt  and 
friendly  critic  imrticularly  unpleaaant.  Judged  from  a  seii'ntitic 
■tandpoint,  however,  little  that  is  good  can  1>e  saiil  of  the  \j<wk. 
The  wool-cats  of  brain  and  sense  organs  that  are  inserte<l  ore  but 
little  more  related  to  the  text  than  the  marginal  figures  with  which 
ancient  roissals  were  illuminate^!  were  wont  to  be.  It  is  perhaps 
•omething  to  asjiociate  the  study  of  jtercention  in  the  old  abstract 
tebion  with  even  the  pictures  of  these  things,  altbongb  but  in  the 
WyA  casual  way,  a*!  we  associate  a  Ihiok  with  the  tre<-  under  ulticb 
we  read  it.  Tliere  is  an  apparent  inconimi'ntjnra!)llity  l>etween  see- 
ing, feeling  and  thinking  on  the  one  hand,  and  the  visual  and  tactile 
image  of  the  corona,  corfKira  and  vermiectU  of  the  convolutions,  on 
the  other,  to  the  novice,  that  eveu  mere  Juxtaposition  niay  alleviate. 
Symbolic  figures  like  the  onden  of  Mr.  Betts  or  the  pyramid  of 
I)r.  Hopkins,  or  the  circles  of  mr_Mlem  k>gicians,  or  current  diagrams 
illustrating  aphasia,  etc.,  have  obvious  illustrative  value.  The  rela- 
tion l»etween  tlioutfht  and  brain,  howevfr,  in  anvihin^;  but  obvious, 
but  appears  more  plainly  as  the  anatomy  of  bruin  and  analysis  of 
psychic  proee«Hes  become  liner.  It  is  far  U^ss,  and  ])erba]is  hot  all 
by  virtue  of  its  morphology,  but  rather  by  virtue  of  ita  finer  ana- 
tomicnl  and  chemical  projK^rties,  that  the  brain  is  the  organ  of 
wychic  activities,  as  yet  but  imperfectly  unknown.  This,  we  be- 
lii'vc.  should  be  carefully  imlicated,  or  else  the  anatomical  part 
pw)ed  ox-er,  in  elementary  tcaeliing.  Many  of  tlit-  allusinns  to  finer 
Mnictnres  and  processes  by  Pr.  McCosh  are  inexcusably  careless,  to 
ate  no  (itmni-er  terms.  We  are  told  that  ''allalonfE  the  spinal  column 
tbere  is  aut«)matic  action  which  is  refiex."  "There  is  u  wll  called 
a  ganglion  into  which  one  nerve  enttrs  and  from  which  another 
IKfescmt."  Questions  of  structure  are  referred  to  physiology.  The 
enmmnnication  from  the  spinal  coni  is  **up  by  the  medulla  oI>- 
longata  nnd  the  crura  cerebri  to  the  corpora'  striata  and  optic 
IhaWii."     *'  The  action  to  the  brain  travels  at  the  rate  of  140  to  150 
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fwt  ill  (}i>-  M'coiid.    The  lictinn  from  the  Itrain  travels  about  lOOfeot 
in  r  "    Tho  iiutlior  lui^tenaou  through  tbiti  Htranze  region. 

w}i  i-^«^j  with  A  rjiiittnn  that  all  mulerialibtic  iiieaA  inuKt- 

;ho  temptation  of  youth  to  the  ooutrarv  in 
"  We  arc  not  to  allow  rmrwlviw  In  fook 
■u  [iiiii-i  ii-<ii.  ••'    ni>  ■j1"  Hs  utH?rtttioni*,  OM  fia-upyintr  Hpaco.  as  ex- 
t(jiiiU;il   '»r  hiiviug   Ugiirc,   an   Uavint;   wei^iht  or  Itvity,   height  or 
il^prli     I  i.  '  :A'u,n    ot  <le|»rusaion,   attraction    or  repui**ion,   soU^Uty 
or  ■  tuotion  or  n*Ht,   light  or  darknead,  warmth  or  fri^ 

iiiii^  .1    ivr!'*    ilrTivoiI    from    mntoriiil    ottjecU,    us   iileUr 

liNVehu-,  >i.jtiii  emolinn,  imprf»«*ion,   t)ii>1c'rst.an«ling,    con- 

ception Hti<l  ^  I'-n,  mufit  bti  Atripnoa  of  materialistic  aiiao- 

ciut I  MIL  ir  'MvutolOKivd.     But   why   thou   the   anatomical 

illii  which    not    oiiiy    prpcedo,    bnt  follow?    Why   then 

thf -.-....  ....1.  it8"luu  layer)*,''  and  the  nerves  in  the  tonifue,  tiu- 

i;rr>i  auJ  Ii[.>n   '  ^cncrjitcil  ul  iht'sc  points  by  u«c,"  an«l   "  tlie  muBclc 

FL'nec,     tnclii'liti^    \n    it    llic    volition    anil  the    rcsixlAncc    wliich 

Unti  ^ivoii    u*    th©    iJoa    of    Power,    Potency,    Kneriiy    or    Force, 

"M(    nf   whicli    pr«K.'0(sift   our     idea    and    convictiou  *  as   to    cau- 

irti    we    toll  I    that    '*  distinct  nc^w    of    vision    re- 

-  shall  \w  so  fur  apart  that  their  imaget!  on  the 

more  than  <ino  cont-?"     Why,  ajiart  from  the 

'  MtLi  or  mirittikcn  Htatf  ments,  \a  space  given  to  the 

liv^iMlD^iiuiI    relations  of  aphaftia,  memory  ainl 

-ull  wc  lire  thankful  fur  tlie  ^kxI  will  toward* 

■■■^y,  imd  o.'mmciid  the  sagacity  that  secfi  its  im- 

,  1  veil  \l  ihe  former  be  as  yet  all  iinnTuncile<l  with   the 

^  of  the  intuitive  school,  and   the  latter   uninstructcd   in 

iti'tllllH. 

A  fttill   m<ir(]  grave  defect  of  the  book,  ih  the  cKHentiul  failure 

,,f  tb--    "fi -r  t.,  j.rofli  from  lx>th  Greek  and  German  philofinj)hy. 

'Ciu  i    4'videnee  here,   and  in  his  other  work»»,  that 

he  i  M  the  trouble  to  uctiuaint  himself,  in  any  historic 

i»r   •  '    May,  with  Ihe  ^reat   writorH   in   hiu  liehl   in   lK:]th 

lhf>  •*.     fle  elsewhere  declares  that  i'k-aiism  has  no  place 

in  1  und  llmt  the  latter  will  never  he  nroitorlv  PHtablisheil 

till  ';  n'twle»lge«.l,  but  pleadi«  for  the  old  Scotch  "  realism," 

■  ^  tmTiciin  |»hilo»:>phy."    As  the  Scotch  school  may 

lit  hanl-hi-adeil  cnmmon  80U»e,  without  the  re- 

_    .:!l.,  lies  that  are  bred  of  spechilized  research,  by  any 

>  'tl  or  diriK'l-ion,  this  Ik  a  moHt  convenient  attituile  for  *a 

ubu  uiutil  keep  up  the  semblance  of  philosophv  on  short 

iiuio  and  infonnation,  ami  muAt  commend  itself  to 

I   AmericAii  minds  who  cuUivale  the  power  to  make 

I   jitilgiuenti*  un  all  topics,  tlntte  or  intluite.    Wo  Ixj* 

I.    Una   blind]u>ss  to  the  great   lessons  of  historical 

'^i:i    the    gravest    loss  to  students.     A   course  in 

.  by  Kant,  whom  o\ir  author  cannot  abide,  Plato 

<  ->t,  we  l)elieve,  Htimiilate^    tlie   development  of 

.  ^ivua  inner  rettouriH's  agaliiflt  all  corroding  petel- 

■  iiilvf  the  practical  problems  of  life  and  minu  and 

(it  in  any  intellectual  career  un-sur^kassed  if 

other  element  of    moilern   tniucation.     It 

.iiiitu-1   ifligioufl  ftcnliments,  and   gives  both   poise 

«  ul  Mwipuns  upLin)«t  duubt,  and  ought  to  be  entirely 

11 -.-,._„'  :.    lu  ikll  Mhu  would  spe&k  and  bo  heard  on  religious 
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MluCA.  That  Dr.  McCosh,  with  his  great  and  tong  opporttinities, 
has  failed  to  utilize  llteKC  deep  AourceR  af  wisdom,  we  regard  as 
d^fplorubk*  for  the  real  inten^slu  of  religion,  as  well  aa  of  science. 
TliiB.  we  l)elieve,  will  \iv  the  verdict  of  tho.<«c  laborers  in  tho 
lihilosophic  fietil  most  nearly  in  sympathy  with  the  religiouH  stand- 
poiDt  of  the  author. 

Once  more  there  i»  often  a  dogaiatlxni  and  !<elf-iu<9(ertatiun  which 
14  only  catculntud  to  entail  preju<))C0B  and  seriously  to  limit 
the  unfoldnu-nt  of  mental  power  ani!  future  effuptivenee**.  After 
Htating  that  man's  knowle<)^e  "l>epin8  nut  witli  relations,  hut  with 
with  things."  he  udds,  "inlHying  down  this  proi>oBit ion.  I  under* 
mine  one  of  the  nui>it  fatal — as  I  regard  it — errorn  of  tlie  day." 
After  saving  that  the  inlinitc  is  hdh  beyond  our  widest  thought, 
and  that  to  which  nothing  can  he  adde<l  or  subtractc'l,  he  says; 
**  After  working  out  this  two-fold  aspect,  I  found  that  I  ha«l  l>een 
■nticipate>1  by  Aristotle."  The  great  nrohleni  whether  we  are  con- 
iH-iot»iof  all  our  mental  0}H'n<tiuQK,  is  uiMiuisbed  with  the  statement^ 
"I  hold  thai  w'C  were  conscious  of  tlie  aet.s  at  the  time,  liut  that 
tJier  were  not  retaine<l,  ae  there  was  nothing  to  fix  theiu  in  the 
lueniory."*  Again,  *'  I  do  not  agree  with  the  theory  of  those  wlio 
KHTibe  the  creations  of  genius  to  unconscioua  mental  action."  Each 
of  tjieee  i*  a  commonpluco  view  loug  current  in  philosophical  lit- 
eratiire,  hut  is  state«t  dogmati<»lly  ami  in  the  mont  momentous 
manner,  without  facts  or  argumoiite  to  sustain  it.  as  if  it  were  a 
threat  and  original  discovery.  Thus  he  concludes  "we  have  trace<l 
the  powers  of  intelligence  from  the  lowet*t  to  the  highest,  and  have 
eihown  how  our  o^guitiun  and  ideas  arise."  This  mraicst  claim  \% 
hardly  calculat^>d  to  encounigc  furl  her  ^tudy  in  (his  Held.  The  lxK>k 
at>ounil#  in  irrelevaneies  and  discontinuity,  and  is  of  all  grades  of 
tuerit,  from  the  extremes  of  garrulity  to  very  itnprejwive  liortatory 
perorations.  Had  it  been  clearly  recognized'  that  the  problem  was 
to  write  an  attractive  primer  in  jjsychology,  bringing  together  only 
the  renulttt  mont  uuivcrHallv  ajv»ented  to,  anil  of  m<JHt  practical  im- 
portance, and  i)e<lagogica[ly  ftrat,  the  book,  with  some  material 
and  many  minor  changes,  might  have  been  made  comniendal>le. 
Teacher?  who  introduce  vouug  men,  seniors  though  they  be,  into 
these  fiitudiea,  must  exiK?n<l  their  wisdom  in  fihowlng  wlicro  to  iM^gln, 
and  shunning  the  im-ulcation  of  a  sense  of  (inality.  furnish  incen- 
tive to  th<)«e  who  need  it  to  pursue  their  studies  further  in  the 
theological  school,  the  psycho-physic  laboratory,  or  graduate  his- 
torico-philosophical  or  educational  study.  This  book  illustrates,  in 
a  word,  not  realism  in  any  snvinu;  sense  as  the  author  claims,  but 
cccliH-ticiwii  in  every  re»i>ect,  which  makes  that  word  philosdphi- 
cally  cfTen-'rivc. 

I'rofe^iior  Howne's  book  is  mainly  devoted  to  what  he  holds  to  bo 
the  underlying  principles  of  pure  or  introspective  as  distinct  from 
and  presuppose*!  by  all  forms  of  empirical  psychology.  These  prin- 
ciples, he  thinks,  are  Ifost  illustrated  hi  common  facttf,  and  that 
an  "  nuthologv  of  madhouse  and  hospital  stories  "  has  an  "  oilor  of 
quackery."  ^though  physiology  "means  \vell,"  and  is  an  " esti- 
mable Kcience,"  its  influence  in  reconhlrucling  p.sychologj'  seems  to 
the  author  declining.  He  is  conM-ious  that  In  bis  book  many  "  will 
not  find  wlial  they  want,"  and  "still  more  will  find  what  they  do 
Dot  want,"  and  many  arbitrary  omissions  are  confessed,  owing  to 
the  plan  of  the  work,  but  othera  are  aa  free  not  to  read  as  he  to  pub- 
il£h,  etc.  The  work  falls  into  two  parts — tlie  factors  of  the  mental 
11 
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while  A  man  like  Mezzofanti  spoke  flnently  thirty,  and  knew  some- 

tliiiii!  of  seventy-two  tanj^apt'S.    Each  one  of  all  th»te  variationit 

demands  a  cell,  and   thus  if  tlie  ecrebrfti ini*  were  rijrht  thi;  cells 

*' would   pet   filleii   up,"   and   the  poeeiUililies  of  exDerienee    and 

ku<.)»te'l^e   would  Ik}   exhaui>tcd.     The   facte   of  apaaeia  on  the 

rvrcbral  tlieory  "  Icail  to  the  most  fantsBlic  and  grolenqne  as»uin]>- 

linns  and  whiinaie«."     It  is  all  "phyaiologicial  mytholugy  lx>rn  of 

DtiiU'rialiiiui."     It   "neceiwarilv   Inrr'eaBes  our  di'lficullies  without 

rifling  any   insight,"    "expiains    tiio  obscure  by   tin*  olwcurer,*' 

uk-unda    in     "unmanageable    features,''    is    a    purely    gratuitous 

liy(iolht;6i»i."  a  jjieee  of  "  phyeiolopical  metaphytnies,"  "immensely 

iDcrcasea  our  ditricultira  williottt  ndtling  any  iusijiht,"  etc.,  etc. 

Tiip  "  tlionylit-faclor,"  acconling  (o  rrofesnur  Huwne,  workj*  over 

'n  under  the  idea  of  time,  space,  eau^c,  etc.     SeuKuiion  i» 

.    r  against  tlie  »elf,  classi lied  and  related.     If  Mill's  "jinychic 

clnnii8iry"  theory  of  the  origin  of  8p«ce-pen?eption  were  true,  it 

WKuld  "bring  thinking  to  an  end.**    The  notion  that  ftensation  or 

that  the  mind  i^  I'xtfnrled  is  alwo  a  "  whimst^y."     If  thi;  thought  of 

^it^nsinn  i»  cJttendeiJ  the  thought  of  infinite  exteuHion  must  require 

an  inHnitfly  large  mind  to  eoniain  it.     Mill's  view  of  the  naturtf  of 

Uif  tliinkinp  self  is  *'  plain  nonisense."     By  the  theory  of  the  "  ijer- 

Oita^-ut  pL'Ssibilities  of  aensation"  "language  hai*  been  outraged/* 

uid  "we  are   in   the  lowetrt  depths  of  nnintelligibility."     "The 

niMaphy^ical  denial  of  the  reality  of  gubstanco  leads  to  nonsenBO  in 

He  mental  world  and  to  nihilit^m  and  HoliitHmni  in  the  nutor  world.** 

''The  Qjwnciative  theory  is  one  of  the  sorriest  efforts  of  speculation." 

" ""  "     I   '  -m  cannot  be  joined  with  any  sensational   philosophy 

^  ii  iial  destruction."    This  alliance  is  "oue  of  the  many 

ijj.  ....-..<  .ii:io«  of  fvolutionory  thinking-"'     Mind-rttufl  and  psycho- 

pbuim  are  '*  highly  (^leganl  conceptions      lui  "  ligririw  of  MiK»ecli  that 

flefy  all  interiaretation."     "Evolution  has  no  such  impurlauoe  for 

feycholo^y  as  its  friendw  Imagine."     Its  facta  are  "  without  theoreti- 

cai  nignifacjincc."     Uerlfort's  deduction  of  feelings  ia  "a  failure  id 

all  n?«i»ecl«."     Physiological  ii;sthetics  is  rejeetetl,  for  a  noise  hurt* 

a  nerre  no  more  ifum  a  note  dfies.     The  claim  that  the  self  is  made 

Oat  of  the  sum  of  mental  rttutes  is  made  up  of  "  some  extrnvagance, 

iir>mt>  ambiguity  and  conHidcrahle  nonsense."     Fichte'a  view  of  the 

fine  of  w?If-eoiniciou8nc8s  *"is  an  abuse  of  language."     Whether  we 

tan  be  conscious  of  more  than  one  thing  at  a  tmie  is  "  an  idle  queo* 

lion."    The  viuw  that  memory  "  is  the  form  of  mental  action  meet 

de[R-ndent  on  physical  conditions  "   is   "probably   much  exagger- 

lt«.Hl.'*     Many  lAcis  of  aphasia  are  "  tiUerlv  oj>4ifiue  on  any  theory.'' 

TJi,  -      '•'    'lit  of  the  judgment  in  formal  logic  is  "  entirely  false  to 

it-  „'ical  clinraetcr,'*  "  highly  artificial,'*  and  "often  does 

fir,,.  ...;    :,.  the  iwychological  fact,"  "a  barnm  stuily  of  verbal  |Hjr- 

tuotationd."    This  tendency  reaches  its  climax  iu  the  later  forms  of 

»yml>oUc  logic  by  becoming  purely  niechBiiical.     The  fourth  dinien- 

aoD  theories  are   like   reasoning  on   the  useiumplion  of  a  square 

drcle.     The  soul  is  in  din^ct  interaction  with  the  brain,  but  need 

not  be  in  it,  hut  at  an  infinite  distance  from  it.  and  in  fact  is  not  in 

Fptce  at  all.     The  subject  of  localisation  of  t!ie  functionH  of  the 

bmin  is  "in  entire  uncertainty."    That  the  ground  of  insanity  ia 

pbysiod  "can  hardly  be  Sjiid  to  be  made  out.       Yet  the  wjul  and 

bo»]y  are  in  srtme  liind  of    interaction  and  mutual  dependence. 

"Certain  fonoa  of  memory  eeem  even  conditioned  by  physical  par- 

tkipaitoD." 
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Besidefl  these  salieDt  poinU*,  the  book  of  Prof.  Bowne  contains 
much  current  psycholofrical  raiitter  unJ  a  few  subtle  criticii^nis. 
Thouuli  birt  bpint  iH  much  iiioru  narrow  anil  provincial,  the  author 
is  far  Ut'tWT  rcttil  in  both  the  Ideal  and  empirical  literature  *«f  hia 
topic  than  the  wrlttT  of  the  book  iiotiotHl  uIhjvc.  But  his  work  »ur- 
ptisBc«  anything  \vu  have  ever  read  in  the  field  of  modern  [>svchul- 
opy,  not  only  in  ita  hardihood  of  brunt  denial  of  acccpieil  facta 
and  Lute rp relations,  which  If  Hustained  would  re<luce  many  a  settled 
confiensuH  buck  to  the  plane  of  debate,  but  in  offensive  and  ill-bred 
lanjctnize,  which  can  only  tend  In  hiwer  the  tone  of  Ihe  c^mtrttversy, 
and  which  fills  us  all  alon^  with  painful  doubts  whether  a  »elf- 
refi|iect\n^  reviewer  ought  to  touch  it.  Students,  whose  knowl- 
odce  of  (wvchologj'  waa  derived  from  this  book  alone,  would  be 
leil  to  believe  that  all  workers  in  a  vast  field  of  Bcienee.  not 
only  deal  largely  in  "plain  nonm-use,"  "whimBiefl,"  that  "out- 
rage language,"  '*arc  loaded  with  nieaningletiis  incoiu«islencie8," 
If  indulged  in  are  liable  to  "explo<le  reason,"  "bring  thinking 
to  an  end."  etc.,  but  that  scientific  men  at  heart  know  better, 
an<J  are  "ever  seeking  to  evade,"  "explain  away,"  "escajic"  some 
great  and  obvious  first  tnilh  of  rt^tM>n.  They  wonid  think  thatthoAe 
who  serioiwly  study  the  localization  of  functions  in  the  brain, 
psycho-phyait*,  syinlKilic  logic,  nenrolngical  physinlogy,  eontpam* 
live  psychology,  jisychn-gencjiis,  the  two  great  works  of  Helmbolts, 
and  all  who  laU<(r  iii  those  fields  ;  that  morbid  pHycbolop>',  theuncon- 
sciouR  in  ull  it«  furniH,  and  everything  that  »»vor»  of  matter,  evolu- 
tion or  fiensntiim,  rcpret;**nt  a  vast  incoming  tide  of  perversity, 
whipped  up,  to  lie  sure,  by  diabolic  cunning  into  fine  and  insidious 
intellectual  sillabub,  which  is  sweet  to  the  palate,  but  which  it  is 
not  merely  folly  but  morally  infectious  to  imbibe.  The  resources 
uguinst  the&e  new  nicu  and  liicthods  and  topics  ore  first  bravado  of 
negation.  Have  not  several  critical  inventories  of  human  ptiwera 
shown  that  under?*tanding  cuu  never  know  this,  and  rewMjn  can 
never  do  that?  No  facullv  or  investigator  must  be  allowed  to 
poach  tieyoud  tlie  lines  hiiil  down  by  the  trreal  Kantean  siirvey, 
even  for  an  hypothesis  or  conjecture.  It  is  the  function  of  the 
philosophur  to  enforce  the  licet  anil  nou-ticet  of  the  code.  Secondly, 
mind  must  be  demateri»lir.evl,  which  now  lueuiis  deneumliEe<l. 
To  do  this  at  every  point  is  Trofcssor  Bowne's  chief  effort.  Among 
the  many  pliobias,  or  morbid  fears,  now  ijuite  well  defined,  is  myso- 
phoViia,  or  fear  of  dirt,  first  de8cril)ed  in  1B78,  which  impels  the 
Iiatient  to  wash  tn'ery  object  he  must  touch,  ami  to  wash  the  hands 
after  drendeil  contact  with  everything  more  pjil(>able  than  thin  air, 
often  scores  of  times  a  day,  to  avoid  pollution  or  contamination.  Its 
analogue  we  may  call  hylephobia.  or  morbid  fear  of  materialism, 
also  a  very  modem  distemper,  which  aflliots,  now  and  then,  a  phi- 
losopher with  a  horror  of  contact  with  the  fresh  facts  of  science  so 
neceeeary  to  his  survival  in  the  world  of  modern  thought,  and  im- 
pels him' to  Irv  to  jturge  every  element  of  matter  from  facts  he  can- 
not escape,  llylephobia,  liowever,  is  now  often  regarded  as  a 
sacred  madness,  as  epilepsy  u.sed  to  be.  It  befalls  only  the  good  ; 
and  the  richer  and  fairer  the  worhl  of  sense,  ami  the  more  violent 
the  phobia  against  it.  the  more  surpassingly  rich  and  fair  and  real 
must  the  purely  subjective,  rational,  ideal  world  appear.  AM  the 
wisdom  of  scicu'titic  psychology  melted  in  this  author's  crucible  is 
but  slag  and  dross,  and'  that  of  so  malodorous  a  kln<)  that  not  only 
is  he  as  excusable  for  the  oft-repeated  erroni  and  ignorance  of  de- 
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I  ices  l)ptray  as  liP  wonM  Iwi  for  hoUlinp  his  HMtril^  in  a 
r  ;'  \vt*  sdsittHH  Hint  tins  ignorance  and  au<iacioii«  flefiance 

..li  ..uui-.iiiii-d  h  A  jrtiti  of  the  dittoatic,  and  thus  o?*  Htddime  aj<  the 
tilth  in  -which  white-80iiled  anchorites  i.dor'uMi.  Thurf  U.  wuidd  )je 
nut  only  n  lonjr,  l>ut  an  nil  too-thankletii!^,  and  even  idle  task,  to 
poiikt  ont  the  bhindern  in  detail.  AItlioiii;h  Ptiidents  of  the  Mok 
would  find  il  infectioui^  of  this  mania,  they  would  get  very  little 
knowledge  of  the  adversary  against  whom  they  were  to  cru- 
«ftde.  Indeed,  Ihev  would  hardly  hiispect  even  the  exiHtence 
of  k  vmrt  and  eoncilfient  liody  of  facts  eonreming  the  viilidity  and 
stgntficanr^  of  which  there  i»  no  dJKjitUe  hnknii>r  those  L-i>iupetent  to 
Jndi^,  and  «till  lew  would  they  tjhmpse  their  va^t  variety,  their 
wide-reiwhinjr  supp-stireness,  nr  realixe  the  unKur]>nA8ed  mental 
di=<-ipline  and  moral  vigor  they  afford,  the  quickenioK  of  all  the 
psychological  rootii  of  the  rcUpfout*  HontimcntR  of  reverence,  mihor- 
aination  and  hooefulnt^sa  they  hriuj*.  ApiiiiKt  the  old  materialitnn 
of  Biichner,  Mole»chott,  Carl  N'ogt,  or  Czolbe,  which  is  the  real 
ohiect  of  many  of  our  authors'  attacks,  and  of  wliich  many  residua 
*■''  '-  :y  esjK'cially  amonK  younp  men,  his  weapons  are  ocea- 
"'ective.  but  the  iisycho-ithysies  of  to-day  is  far  nearer 
i_.  •__:_  ;;j4(ini  of  Kntit  than  nf  tliese  writers,  and  adiiiitjt,  ae 
fully  aa  I'rofcssor  Bowne  hiniflolf,  the  utter  incommensurability 
thnt  appf^rs  between  a  physical  solid  and  couHcioua  activity.  He 
r  -  nuid-house  lalee.'but  Mr.  ( inlton  aays  :    *'  No  professor  of 

I  ■  s,  or  psyehology,  or  religion,  can  elaim  to  know  the  elo- 

II  ;  -  u  liat  he  teacheH,  unless  he  it*  acquainte*!  with  the  onliniiry 
]<:  It  ill;!  nil  of  idiocy,  madness  and  epilepsy,  lie  must  study  the 
(I.  i:.  ••  -Mtinna  of  disease  and  congenital  folly,  as  well  an  tlioae  of 
h-  I  ly  ind  hijrh  intellect."  The  ppirit  animating  this  volume  is 
HKcriy  unlike  that  of  l^otze,  whom  the  author  foliuwecl  with  such 
fidelity  in  an  earlier  work,  or  that  of  Prof.  Alexander,  wlio  iulmir- 
ahly  aayB:  "There  are  two  common  mistakes — one,  the  denuncia- 
tion uf  plivfriologienl  methods  by  men  who  have  never  seen  a 
eanclion  cell ;  the  other,  the  denunciation  of  subjective  methods 
h'   -    -r  ■■,  ho  have  never  given  an  hour  to  intm«peclinii.     It  does 

-to  }iv  necew*ary,  however,  tljut  u  knowledne  of  one  net  of 
-Id  Ix*  incompatible  with  a   knowledge  of  the   other  »ct. 
u  ■  i.iition  of  the  two  is  the  ideal  psychology."     We  would  not 
!<(■  Lhi8  almost  purely  negative  hoolc.  which'  itiKirenerally  very 
to  treat  oeriouflly^  however,  without  expreKHJng  some  real  ohli- 
tions  to  the  author,  to  whose  vigorous  analyKls  we  are  indebted 
r  *vime  insii'ht.  and  who  hiw  poinli'il  out  a  few  real   dufei't.s  in 
ith   the  methods  and  inferences  of  modern  psycholog)-.    These 
idefetTts  are  by   no  means  fatal,  hut  verv  slight,   incidental,  and 
jtftsilv  oorTecle*l.     "In'ieed,"  he  says,  "If  uur  mental  possession 
'  oitld  Buddenlv  shrink  to  wliat  we  know,  the  residue  would  be 

raliry  and  pitinhle  in  the  extreme.     It  Is  only  by  venturing  bevonil 
nowl.flire  that  a  social  or  even  mental  existence  becomes  possible." 
1  ip  opinion  of  knowledge  may  perhaps  account   for  his 

inus  way  of  treating  il,  and  his  struggles  beyond  it,  if  it 
Im  -a  -irugjrle  for  mental  existence,  every  evolutionist  will  easily 
|€XruRe.  .Again,  he  exclntms  in  a  collapsing  or  despairing  way,  near 
Ithp  end  of  the  btx)k,  "  there  is  a  great  hwly  of  fact^i  which  miggeat 
;that  Ihe  mental  life  cannot  go  on  without  the  phvsicjtl.  Can  any 
i(([ht  be  thrown  on  this  question?''  That  is,  indeed,  the  aerious 
quwlion,  but  does  it  not  oelong  at  the  beginning  of  any  helpful 
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book,  r!evote<l  fto  larpiely  to  Jnrt  this  qn«*tion,  rather  t!ian  At  (he- 
end?  That  is,  at  U«st,  prociscW  where  the  pBvclio physio*  he  r«> 
perhorrescea  begins,  ana  that  is  just  the  question.  Kvt?n  tlie 
row  iflnldtfil  factrf  he  reports,  if  eympaihetically  scrutinized,  Biart  us 
BO  hopefully,  at  loaat,  towardu  ansvreriuK> 

Dr.  Dewey's  book  is  to  Ilegcl  as  Prof.  Bowne's  ia  to  Lotze.    In 
Moh  case  the  spirit  of  the  masitera  animates  the  pupil,  but  has  not 

fiSnoii  in  innifiht  or  brea<]th  of  view.  Dr.  Dewey  is  a.  lem  servile 
laciple  of  a  i>etter  niawttT,  is  on  the  whole  lietter'tminorl.  not  only 
in  pnycholoKV,  but  in  the  generiil  fivlil  of  phihieophv,  and  his  book 
ia  jM'rvaded  by  an  imk'flnitcly  better  spirit,  and  his  material  is 
wrought  together  with  far  more  vigor,  coherence  and  onfjinality. 
Theri?  is  no  trace  of  cynicism  or  vulgarity.  The  author  unfnld's, 
with  the  must  cliariuing  and  unreserveil  fninknes»  and  enthusianm, 
the  Bchemc  of  abaolute  idealism  in  a  simple  yet  comprehensive 
way,  well  calculateii  to  impress  beginners  m  pfiiloeophy,  lowborn 
the  book  is  addretwe^l,  and  with  helpful  pedagogic  diversions.  Psy- 
chology is  the  science  of  the  "  self,"  wliich  has  the  power  of  recog- 
nizing it#elf  as  I,  knows  that  it  oxi«t/*j  or  '*  exists  for  itself."  This 
la  oonaciotisneas  which  "can  bo  neitiier  defined  or  described." 
"The  fact  of  the  existence  of  self  or  of  consciousness  is  accord- 
ingly a  unique,  indiWdual  fact."  The  content  of  knowledge  is 
nniversal,  for  alt  crould  know  it.  Psychology  is  tlefined  as  "the 
science  of  the  reproduction  of  some  universal  content  or  existence, 
whether  of  knowledge  or  action  in  the  form  of  individnal,  nnshar- 
able  consciousness."  Thus  "physiological  pBychology  cannot  aid 
payehology  directly.  The  mere  lcnowle<l^e  of 'all  thofunctions  of 
the  hratn  and  nerve»  does  not  help  the  science,  except  ho  far  as  it 
occasions  a  more  ^>nclratin}£,  psycnologicul  analysis,  and  thus  sup- 
plements the  deficiencies  of' introspection."  Physiological  facta  aro 
'*of  no  avail,  for  they  tell  tis  only  about  certain  oojective  pro- 
cesses." "The  ultimate  ai>{>eal  is  to  self-t^onsciousneas."  Knowl- 
edge is  thim  univerMal,  winle  feeling  is  individual,  and  will  con- 
nects the  two.  These  three  are  not  faculties,  but  inseperable 
aspects  of  couscionsness,  resulting  from  artilioial  analysis,  nut  for 
convenience  made  the  basts  of  the  three-fold  division  of  the  book, 
the  greater  pari  of  which  is  given  to  knowledge.  Here,  too,  liea 
its  chief  merit  and  originality.  Sensation  is  "tli©  elementary  con- 
sciousness which  arises  from  the  reaction  of  the  soul  npon  a  nervous 
impulse,  conducted  to  the  lirain  from  the  affection  of  some  sensory 
nerve-ending  by  a  physical  stimulus."  The  latter  is  always  some 
form  of  motion.  A  sensation  ts  a  conscioiiHnesa ;  it  not  only 
exists,  but  it  exists  for  the  self."  Yet  we  are  told  on  the  next  page 
that  we  have  no  more  <lirect  knowkvlpe  of  it  than  of  an  atom,  and 
that  it  is  not  immediately  present  in  consciousness,  f^ensations  tell 
U8  nothing  but  their  own  existence,  or  how  the  subject  is  affected. 
Motion  and  senaaticm  have  nothing  in  common.  Despite  the  usual 
dunlistic  "chasm,"  motion  is  merely  a  mental  phenomenon.  The 
nervous  change  is  not  cause,  but  stimulus  or  neciudon  on  which  tho 
soul  develops  sensation.  A  sensation  is  "the  transitions  of  the 
physical  into  the  psychical."  On  this  whole  topic  of  sensation,  it 
id  impossible  to  grasp  the  author's  meaning,  tk'nsatlons  are  not 
knowledge.  They  are  pun^ly  subjirclive,  separate  and  distinct,  each 
from  each  ;  in  shorty  chaotic  Knowledge  consists  in  the  proces.ses 
of  relating  these  individual  feelings  and  discrete  fragments.    They 
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BtOBt  be  tnmsfomied  not  only  into  unities  higher  than  those  ot 
tiBi«  &dJ  Kpaeo,  objects,  relations  and  itlealn.  but  they  mast  be 
ehjuii^l  into  the  eelS  Itint  knowu  am]  idealizes.  To  this  end 
the  mind  mtwt  react  opon  sensuoaa  material  in  attention,  and 
retain  the  appcrcieved  content  in  memory.  Thos  eenfe  becomes 
<%aiBcmat,  and  ita  elements  coherently  rclat<Ml.  Association 
"nerer  leavea  «ei»aous  elements  i«olate«l/'  It  combines  air- 
pldMa  to  tone*.  mAke«  all  colors  out  of  the  three  elementary 
■  I— t loos,  faxes  and  re^Iintein-atcs  according  to  the  familiar 
mbrics  of  rocc«>a8ive,  simultsneoud,  contij^uumt  and  similar,  etc. 
AtUgU  nee  philosophers  notice,  the  o^itociatire  tie  that  broailcna 
hot  do«a  not  bunlen  the  mind,  and  contrcilg  hubit-  The«e  pro- 
ducts fit  sTutheKis  may  Ite  disanKidated  by  different  influences,  as 
interest  or  value  is  iriven  to  different  elements.  Sensations  are  thus 
difcti  '     *'  '  V  neamees  of  relation  to  self,  morality,  etc., 

till  or  "ways  in  which  we  tend  to  interpret 

■en.*  dbed,     UimBsociation  thus  breaks  up  the 

ine»  :  -  the  l:»on(U  thst  would  tie  the  mind  down  to  ob- 

JKtr  -  it  to  play  freely,  act.'ordin^  tu  itft  iuteresta,  and 

breaka  up  u^nuol  by  environment.  Thus  ideal  internal  ends  may 
be  fmreaed  bv  attention,  which  la  internally  initinti?d,  to  the 
entla  of  the  self.  Ali*'ntion  i«  "that  activity  of  the  wlf  which  con- 
nects all  elementi  preM^nteil  to  it  into  one  whole,  with  reference  to 
their  ideal  significance."  On  the  fundamental  principlethat  "noth- 
in^e  can  be  in  conHrioneness  which  consciousness  does  not  put 
there,"  attention,  a.s  ihe  organ  of  selection,  la  very  imturtaut.  "  It 
■electa  only  thf»if  elements  which  point  beyond  themselvea.  Tliua 
only  interpreted  aensatious,  and  never  sensations  as  such,  ea- 
ter into  oar  know1e<ige.  This  is  idealization,  for  it  passes 
beyond  present  existence.  By  attention  the  whole  orvamzed 
wtU  U  brought  tn  bear  or  "reai.1  into"  selected  sense  elements 
•o  as  tu  f^vv  them  meaning  hy  "rea<lint;  itself  into  them.'* 
Thofl  unity,  idealizfltion,  meaning,  difitim^tness  arise.  Atten- 
tion IB  fundiiincutftlly  a  "fcclf-^levelopinj:  activity."  Thus  with 
the  aid  of  the  aHHinmlativefum-tion  of  retention  "the  world  l:»ecomei4 
objeciifietl  i*elf,  and  the  self  Hubiectifietl  world."  "The  world  known 
is  t]ie  externalize<l  uelf;  the  self-existing  is  the  known  or  iuternal- 
ited  world."  Leaving  the  actititie*  of  knowledge,  iU  $tages  arc 
•tadic^l  as  perception,  memory,  tma^inntion,  thinkini;  and  intui- 
tion respectively.  PeTtviHng  \»  ''opp«5sed  to  thinking."  because  it  is 
objective  and  not  Mubjective.  ViHuril  an<l  tactual  Mpace  are  briefly 
oon2(idere<l,  to  bbow  how  it  if*  ihe  will  which  .fepnnitej*  tdijciTU  from 
ilielf.  This  ih  the  central  iliHliurtioii  In  thiMi  licld  where  (fifferentia- 
llon  predominates  over  identification.  Memory  is  hij:lier  for  the 
present  is  transcended.  All  its  objects  arc  "wholly  ideal."  Past 
and  present  are  related  or  unified  in  rythm.  Mtmory  is  jK>8«i- 
hle  only  where  there  is  a  permanent  self  amid  chnn^'inii  expressions. 
frttagiruitivn  cititK^xlies  idean  and  in  freed  from  the  liniitjitir)ii8  of 
memory.  It  is  a  "univenfuHiiintr  activity,"  releasing  the  ideal  from 
the  fietty  and  (>articular,  making  |)oetry  in  a  aensc  truer  than  his- 
tory, antl  implies  a  basal  unity  l^tween  man  and  man,  and  man  and 
nature;  in  short,  ileroonstrates  the  "universal  wdf  of  humanity"  in 
oocanic  unity  with  nature.  Thinking  still  further  "diHsoIvew  out" 
the  universal  and  ideal  "to  discover  the  mconinK  of  fuctf*  univer- 
sally." It  irt  distinguished  as  (a)  conception,  which  "is  the  apper- 
cfptioa  of  the  apperceptive  process;"  (6)  Judgment,  which  refers  tho 
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ideal,  or  universal,  to  the  particular  element:  and  (<r)  reasoning,  wblcli 
is  the  recognition  of  rclittions.    The  hijjliest  renAoiiin^  \a  pliiUKioiihy, 
which  i«  "complete  scieuce,"  anil  set'ks  to  (inil   a  true  iiniverae. 
Intuition    ia  immediate    knowledge    uf  the  world,   self  and  God& 
Every  fact  is  aeen  to  be  related  to  every  other,  the  whole  is  founrl 
In  the  part,  and  this  completed  intordejtendpnce  is  neceeflity.    The 
world  18  known  becauBc^  we  idealire  it,  and  the  self  is  known  because 
it  ia  realised.     This  proccsB  eocs  on  through    the   self    and   from 
this  fact  we  gain  the  conception  of  freedom.    God  is  the  true  self- 
reluted,  or  the  orpnnic  union  of  tlie  self,  and  tlie   world,  of  thej 
ideal  and  the  real.    The  goal  of  all  knowlodge  or  truth  in  "the  oom-_ 
pletc  manifestation  of  the  unifying  and    diHtingiiinhing  activities  ' 
of  tho  Intelligence,"  antl  all  error  or  agnoeticiam  is  emphasising 
one  to  the  exctu»ioa  of  the  other  of  theao  proceBeea. 

Feeling  ia  "the  internal  aKpect  of  mental  life,"  and  exista  so  far 
(w  ci>n»cioiiHne«s  \»  unohjectiGtHl.  Ah  the  latter  is  never  complete 
feeling,  though  unique  and  unsharable  is  "us  wide  as  the  whole 
realm  of  self,''  ami  is  the  undividual  hide  of  itn  activity.  If  the  self 
la  furthered,  pleiiHure;  if  hindered,  piiin  resulttt.  Kueceaeful  adjust- 
ment is  ]>leasnnt.  Feelings  are  sensuouH  ami  formal,  qualitative,  - 
intellectual,  lesthetio  and  pen^oual.  The  liwl  thn*e  have  graduallr 
unfolded  into  universality.  Under  personal  feelings  peace,  depenii- 
euce,  faith,  obligation,  remorse,  humility,  sympnthy,  love,  con- 
flcience,  etc..  are  treated.  Conscience,*.  ff.,is  a  "feeling  of  the 
univoraal  ana  objective  worth  of  per«<mal  acta,  but  in  whot  degreo 
the  feelings  are  true  to  fact  depend  «x>oii  how  universal  anil 
objective  is  the  self  which  feelrt.  Will  originates  in  sensuous 
impuUes.  It  is  the  Belf  realizing  itaolf.  The  essence  of  self  in  the 
aelrMiot^rmininc  activity  of  the  will,  which  is  objectifying  activity. 
ficiencp  i»  tho  objectified  will-  Will  findw  its  motive  iii  feelin 
its  result  in  knowledge.  It  unites  the  individual  anil  tho  universe, 
join)*  the  tinite  self  and  the  infinite  personality  in  which  truth,  hap-  ' 
piness  and  righteousneea  are  united  in  one. 

Pr.  Dewey's  book  ia  admirably  adajitcd  to  reproduction  by  a 
reaunitf  of  Hallent  points  and  ever  recurrent  phrases.  Its  merit  and 
origin-alitv  are  great,  but  thcv  all  lie  in  the  scheme  rudely  outlined 
above,  'f  hat  the  alwolute  itiealism  of  Hegel  eouKI  be  so  cleverlv 
adapted  to  Iw  "read  into"  such  a  range  of  facts,  new  and  old,  fa 
indeed  a  Hurpriao  as  great  as  when  geology  and  zoology  are  ingen- 
iously 8ubjecle<l  t<:)  the  niljricrt  rif  the  six  days  of  creation.  The 
older  geneses,  whether  of  the  world  or  of  miml,  are  so  mmple  au<I 
ultimate,  have  been  n:>unded  to  such  epic  enMipleteno««  and  sub- 
limity, that  »*  they  are  superseded  by  still  larger  and  loftier  con- 
ceptions, their  dissolutive  phase's  are  often  pathetie.  Tho  pathoe 
here  lies  iu  the  naive  unconwiouriness  with  whicli  the  syetein  of 
universal  consiMousness  unfolds  all  its  vast  canvas  of  definition  on 
the  stormiest  of  all  seas  that  science  tries  to  navigate.  Pefinitiona 
make  the  fibre  of  tho  book,  and  even  the  favorite  form  of  »*»nt«nce. 
The  author  is  always  wurking  from  partial  to  complete  definitiona 
or  conversely.  There  are  worcs  of  formally  quite  novel  definitions 
of  nearly  all  the  subject  matter  of  psychology.  They  are  treated  aa 
self-luminous,  or,  at  nmst,  their  fit  or  self-relation  istheir  jusliflca- 
tion.  and  these  cousthute  the  warp  of  the  entire  fabric.  Viewed 
from  the  standiKiint  of  fact«,  very  few  of  them  are  satiMfactorj',  and 
many  we  believe  to  l>e  funtlamen tally  wrong  and  niLslending.  To 
enter  upoa  this,  however,  could  only  at  most  open  perhajis  lonji: 
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liut  certainly  fruitless  controversy'.  But  the  author  is  more  intent 
en  Uie  inultial  interj)ri*tation  and  cohoronre  of  his  nptwi»rk  of  deK- 
nitione  than  on  tln-ir  rpIatK'ii  tn  facli*,  and  it  ik  justlhis  th«t  nmkeM 
his  book  a»  unitnry  an  Vt.  AfrCoshV  is  raniblinti  and  incoherent,  as 
jM«Uive  iiH  Professor  liowne  ie  nogfttive.  The  "  self,"  *.  ff.,  istroiitod 
uaometbing  of  settled  and  exact  connotation,  simple  and  unde- 
flnable  and  immaterial,  without  a  hint  or  Buttpicion  of  the  vast 
jrr()hlcnisi  opene*!  hy  lK)th  diseawe  and  by  hypnotism,  pointing  to  its 
derivilivc.  or  at  least  exceedingly  complex  nature.  Memory  is 
tK«ted  only  aa  a  memher  of  a  hierarcliy  of  faculties,  ami  witii  no 
Word  to  fmjzeeftt  that  there  now  lies  the  chief  field  of  controversy  in 
p^yrholojty  netween  a  material  and  j»nenmatic  view  of  wml.  The 
wl\ol«?  vast  field  of  uhnl  wa«  nt  tirst  and  ho  crudely  termotl  bv 
Hurtnian  the  uneonRcious.  and  where  the  wientitic  Htudy  of  pflychfc 
■ct'.vitieB  has  of  late  won  its  chief  tritimphw.  is  smhstuntially  i^inorwl. 
tUhough  consoiounncss  itself,  with  which  the  author  is  solely  con- 
wrned,  we  are  told  *'  can  1*  neither  delined  or  deHcrllx-d."  To  say 
that  an  act  is  unc<>nKciuu9  meant*  cimply  thiit  "  the  act  is  <lone  by  thft 
body  "  ftfi  a  reanll  of  pimuitaneotis  association. 

Besides  definitions,  the  other  inKre<lient   of  the  lxx>k   is  ilhis- 
trativc  fact*.    In  the   selection  and  use  of  tliesc,  for  which  the 
writer  ifl  ofipn  indeMe<I  to  the  results  of  morlem  scientific  meth- 
ods and  is  duly  prateful,  lies  the  other  chief  merit  of  the  book, 
which,  however,    by  a  man  of  jrreat  ability  as  Dr.  Dewey  clearly 
V,  mi^ht  have  been  written  half  a  century  afsxy,  and  have  been 
poorer  only  by  a  number  of  pat  physiological  illustrations.     The 
iiiilM  are  never  alloweii   to  sjieak   out  i>lainlv  for  themselves    or 
l.-fr    *.,  -ilenee.   but  are  always  ''read   iulo'^   the   system  which 
■■*•  important  than  they.    They  are  nearer  to  the  sphere 
1,11,   ineohnte,  dark,  solitaiy,  than  to  the  pure  self-liiml- 
iious  litfht  of  self -consciousness,  which  is  turned  on  them  in  these 
pat'en.     In   the  field  of  these  facts  the  statements  are  extremely 
U-,  inexact  and  even  mistaken,  and  abound  in  the  ermrB, 
> ,  sometimes  Rrave,  of  non-i^xjiertness.  These  we  can  only 
r-.i..(Nv.     "  A  waw  length  of  .000*"'9  millimetre,"  it  is  said,  can  excite 
the  sense  of  hearing.    The  retina!  image  i«  '*  interrupted  by  the 
blind  spot."     Flavor  is  said  to  involve  tactile  elements.    The  tone 
'f  a  tuning  fork  is  simple;    "all  others  are  (wmplex."    The  whole 
j-taJt'iiient  of  this  jrreat  tiiKcovery,  which  Helmholtai  calls  *'  the  most 
iutfMirtant  of  recent  times,"  is  vutfue  and  general  to  the  verpe  of 
utlii  nnintelligibilitr.     Four  or  five  times  in  the  book  we  are  told 
of  the  lower  and  u^jper  limits  of  tone-perception,  and  the  Ben8;iti4>« 
alrfive  40,000  vibrations  a  second  is  rci>eatedly  described  as  "  whir* 
rinir."  u  term  it  hanlly  seems  a«  if  one  who  had  once  fell  it  could 
fltiply.     "  Whirring"  is  near  the  lower  limit.     "  It  is  liighly  proba- 
hU  that  the  auditory  nerve  oontinues  the  sound  slimuhis  in  vibrnt* 
ill?  form."    Heat  is  said  to  lie  a  stimulus  that  '*  aflect*t  al  1  sensory 
'ir.'!ins  alike."    Touch  "is  di.stributed  by  means  of  the  skin  over 
h-  body."     Apiin,   "the  skin  is  regarded  as  made  up  of 
f  een!*ory  eindes."     All  but  hot  and  cold  spots  on  the  skin 
-  ■(  i  i.  be  "sensitive  to  no  kind  of  temperature  (iiRtinction,"  and 
ine  anacthesia  and  leaves  the  parts  nlTected  "as  sensitive  to 

■  '''  rcnces  of  heat  and  cold  as  ever.  "  The  reason  that  we  do  not 
-      the  stars  in  the  daytime  is  that  they  do  not  give  tK  of  the  light 

■  1  <\>i'  sun."  The  jwycho-phvsic  law"  unquestiuiiably  merits  far 
fuller  treatment  in  any  psycliology.    Almost  nothing  is  said  of  iu- 
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■ti&ct  or  of  morbid  or  anthropolofrical  peTchoIojzr.  OmiaBiona,  how- 
ever,  may  be  pardoned,  itiaccorociea  never.  If  we  are  to  liave  facto 
and  resuitfl  of  laborioas  scientific  work,  let  them  bo  stated  dearly 
Mid  exactly.  Dr.  Dewey's  method  in  through  and  throogh  specula- 
tive,  and  psychology  in  ita  leading  featoroa  ia  to  him  one  of  I  ho 
moat  complete*  and  finished  flciencea,  imtteful  of  l>e)ng  in  tlm  uuist 
intareating  gtage  of  uncertainty  and  incompletonrAs.  Not  only  all 
actual  but  nil  ]K>fl«ibte  future  facta  are  certain  to  tjikc  thuir  |ilatt'  in 
lhii«  i'lealisiic  wheme.  They  may  indeed  enrich  it,  but  can  never 
casentially  change  it.  In  tUe  open  tield  of  research,  however,  it  ia 
precisely  these  general  views  that  are  now  mo--t  uncertain  and 
wavering.  Is  aelf-consoiousneH8  inscrutible,  and  ultimate,  and 
■upreme?  AVhat  is  it,  whnt  is  the  self,  and  wluit  is  knowledge?  Is 
there  a  "  chasm?  "  Is  sensation  pure  and  manifold,  or  is  it  the  moat 
perfect  knowledgt-,  reanon  tieing  Nensatinn  in  the  making,  aa  Maeh 
OBHumeA?  What  arc  ideai*,  anri  can  we  know  on  '^organic  unity" 
more  cstrnplele  than.  Hay,  a  gagtioit  cell?  Is  not  8uch  an  unity 
rather  in  tlie  nervous  ByBtem  than  in  conscious  thought?  What  if 
oonscioufitneas  be  not  only  a  partial  and  frogmenturv  manifestation 
of  individual  life,  but,  as  some  postulate,  a  form  of  •.fialntegrution,  a 
act  of  sifps  of  the  imperfect  working  of  our  intlnitely  complicated 
automatic  apparatus?  None  of  ttiese  are  open  queetlons  for  I>r. 
Dewev.  It  is  not  enough  to  know  cven^  if  we  know  truly,  but  we 
must  know  that  we  know.  It  is  not  sufficient  for  light  to  shine  ;  it 
most  light  it(*elf.  Even  "tlie  perceived  world  is  more  Ihan  the  ex- 
latent  world."  One  who  philosophizcK  by  this  method  might 
exactly  an  well  write  a  text  book  on  any  science  whatever  ax  on 
paychnlogy.  The  light  is  always  essentially  lighting  itself,  from 
whatever  objecta  it  happens  to  be  reflected.  As  an  artist  is  lesa  in- 
tereated  in  the  subject  of  a  picture  printed  on  the  programme,  or 
the  philologist  cares  leas  for  the  story  of  n  cloasic  writer,  but  lx»th 
are  more  intent  on  an  ulterit^r  analvsis  that  simll  reveal  the  great 
elements  of  style  and  motive,  anil  reach  a  meaning  below  the 
author's  consciousness,  so  the  modern  pt-ycbologist  studies  the  great 
syslems  of  philosophic  thought— this  with  the  rest.  In  the  hvs- 
tem  of  *' nrogreasive  Helf-realiRtttion'"  in  the  idealistic  sense  he 
sees  the  lift  and  extuinBion  of  mlolescent,  altruistic  forces,  always 
Inauiring  and  ennobling,  which  every  young  man  is  the  stronger 
And  brodder  for  having  felt,  the  enthusiasm  of  which  no  stadetit 
of  any  plilhmniiliic  subject  can  mins  without  grave  loss,  and  to  the 
meuninK  (if  wiiich.  having  felt,  he  will  always  remain  pious.  But 
it  is  a  stage  of  rlcvelopment  which  minds  thnt  come  to  full  scieuliUc 
muturily  are  certain  to  transcend.  It*  phrases  grow  dim  and  unreal, 
and  have  n  hnltnw,  uncertain  sound,  in  the  q^uesl  of  aoutething  more 
dellnite  an<l  real  and  systematic.  Were  this  issue  reached  at  the 
end,  or  tendencies  to  this  larger  view  seen  in  the  atitbor,  the  propa- 
driitie  virtuo  of  the  hook  woulil  ho  greatly  enhanced.  To  student* 
Lnelincd  t"  Immerse  themselves  in  »ii  ideal  view  of  the  world  it  will 
provw  very  stiinulfliing,  but  (lire  will  be  the  disappointment  of  those 
who  hn|iv  tti  lind  in  it  the  metli<NlH  or  rcAulfs  of  modi^rn  scientific 
psychology.  The  literary  references  at  the  end  of  tlie  chapters  will 
prove  very  helpful,  but  tlioso  of  most  scientitic  value  are  not  much 
utillxiNl  in  the  text,  and  nearly  all  these  authors  would  not  agree 
with  the  argument,  for  such  it  is,  of  the  work.  Finally,  for  class- 
roumuM*tbe  hook  Is  far  from  satisfactory.  Statistics  now  before 
U8,  embracing  nearly  three  hundreil  colleges,  are  very  far  from  sua- 
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uiniDg  the Rtatement  of  the  preface  that  "it  iu  the  costom  of  oar 
tttlleeeit  to  make  psychology  the  path  by  whicli  to  enter  the  fleldis 
of  puiloBOphy." 

SUmenU  of  Phy$hiogical  Ptvchatogy.  A  Treattee  of  the  Activities 
and  Nature  of  tho  Mind,  from  the  Phvaical  and  Experimental 
Puiot  of  View.  Bv  Oeorj:©  T.  1^0,  t*rofee»or  of  Philosffphy 
in  Yale  University.     New  York.  1887.    pp.  696. 

Thanks  to  Profeaaor  fjacld's  lxx»k — it  is  at  laBt  pnwtble  to  read 
a  }:ilain  statement  of  the  facta  of  a  good  part  uf  the  field  of  ex- 
perimental pEiychology  in  Knpliah.  It«  merit  in  this  fandnmen- 
tal  respect  ia  incomparably  greater  than  any  one  book  in  our  lan- 
guage, and  it  ia  liken*  to  lie  for  a  lon^  time  indispensable  to  every 
Biooeot  of  the  subiec*t  not  familiar  with  German.  Roughly  Hpeak- 
ing,  over  five  of  nia  nine  humlred  nageH  are  dovoteo  to  a  con- 
densed and  geiienilly  clearly  arraneeu  account  of  rcftulls  of  Hpei-ial 
Kienilfic  investigiitions,  less  concisely  stated  than  in  ilermann.  but 
more  lucid  than'  in  Wuudt.  The  facta  are  often  gathered  with 
^reat  industry  from  many  special  monographs  more  recent  than  the 
chief  German  text  books,  an(l  along  somo  lines  brought  down  to  <lato 
without  substantial  omissions.  The  author  is  not  intent  on  illuRlrat- 
ing  any  theory  or  system  belonging  to  an  utterly  different  attitude, 
p^od  and  raetbo*!,  or  stage  of  development,  but  the  syateiii  con- 
sists in.  a  plain  grouping  of  the  facta  which  are  allowc*!  to  speak  oat 
foTthemaelvefi.  Taken  all  in  all,  the  book  cannot  fail  to  have  a  most 
wholesome  and  stimulating  effect  on  the  study  of  mental  phenom- 
enon tn  the  institutioius  of  higher  education  in  this  counttv.  It 
should  be  read  by  studenta  of  medicine  and  iheoloj^,  as  welf  aa  of 
phitoaopby,  and  teachers  who  desire  to  know  the  scientific  basis  of 
modem  methods  of  pe<lagogy  will  derive  great  lienefit  from  ita 
pages.  The  vast  fields  of  morbid  and  also  of  anthropological  psy- 
cbologT,  psych o-genoais  and  instinct,  which  might  he  includeit  in 
the  titfe,  are  excludcti,  and  even  within  the  limit*  imposed  on  him- 
self bv  the  author,  there  aro  many  dcticienries,  but  from  the  fact 
of  so  "large  a  Ixwk,  covering  only  a  part  of  Its  field,  the  reader  will 
rewlily  infer  the  immense  accumulation  of  material  which  already 
crowds  the  psycho-nliysic  domain,  and  supexlicial  or  diripaniging 
t«xt-b4juks  in  tbia  tield  will  henceforth  be  impoBsible,  or  at  least 
ignored.  All  this  applies  to  the  first  two  [uirla,  or  to  the  first  two- 
tnirda  of  the  book  only.  The  first  part  is  devoted  to  the  nervoua 
mechanism.  The  nervous  elements  are  first  conaiiiered  chemically 
an*!  histologically  and  physiologiailly,  and  then  their  combitistiou 
into  a  system  involving  a  sketch  of  the  general  anatomy  of  the 
cerebro-spinal  system.  Nerves  as  conductors,  automatic  and  refiox 
fonctions  and  organs,  the  development  of  the  nervous  system  and 
Ibe  mechanical  theory  of  its  action,  are  each  given  a  chapter. 
Part  second  is  on  the  correlations  of  the  nervous  mechanism  and 
tlio  mind.  Two  long  chajyters  are  given  to  localization,  and  two  to 
the  quality  of  sensations,  one  to  their  (piantity  ;  then  come  two 
chaptem  vaguely  entitled  the  preijcntationa  of  sense,  devoted  to 
the  pt-rception,  as  it  ia  more  commonly  termeil  of  space,  form, 
motion,  etc.;  then  come  physiological  time,  feelings,  and  a  final 
and  isolated  anthropolugiiml  chapter  on  certain  statistical  relations 
of  the  body  and  mental  phenomena.  These  chapters  are  illus- 
trated by  one  hundred  and  fourteen  wood  cutSj  about  niuety  of 
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which  are  anatomical,   mostly  groBS,  and    copiuiis   referencree 
8lM?cial  litoraluro  are  aiven  the  form  of  foot  notes,  and  there  ore 
many  tables. 

In  the  present  condition  of  foreign  literature,  it  is  far  easier  than 
it  would  have  been  a  few  years  ago,  to  compile  a  book  like  tliia; 
bin  it  niuftt  fltill  liave  required  not  only  much  industry,  but  con- 
aidorubie  timo.  For  one  not  practicnllv  familiar  with  laboratory 
iiu'tbodri  in  jihvsiolocical  chemistry,  lii8lolog>',  physioloc^  and 
Dsycliology,  to  iiave  done  this  work  on  the  wholo  so  creditably, 
oven  from  the  fltandpciint  of  HpeciulistH  in  tbtwe  lieldH.  aii^yeiitH  ilie 
pu»aibility  or  a  divJaion  of  Inbtur  between  writers  of  general  treatises 
and  tliosc  engaged  in  experimental  research,  which  may  porhnps  bo 
helpful  to  both,  and  to  the  eanse  of  seiente.  With  so  laive  a  booK,  so 
filled  with  fact."*  it  ip  impossible  to  deal  in  detail.  We  snail  cont<»nt 
onrselvea  in  juii  tiling  otit  a  few  of  the  significant  defedft  of  the 
Iwok,  which  it  is  hoped  may  l>e  remedied  in  another  well-revi«ed 
edition.  Tn  rlisscct  out  the  axis  cvlinder  of  nerves  to  be  cbemityiMv 
analyzed  by  itself  Ik  said  to  be  *'l»y  no  means  always  easy."  All 
such  preliminary  anatomy  is  of  course  at  present  as  alwolntely 
impossible,  as  ills  iudisjwnsable  for  specific  rettults  of  wrfinence. 
Thatthia  cannot  bo  done  renders  much  of  the  general  chemical 
infiinnntion  ]tn.menteti  scurcclv  more  relative  tn  jiHychologi,-  than  to 
general  biology.  A  compiUtfon  of  the  inferences  now  indirectly 
sugircfllcd  in  the  lield  of  niicro-chetuifitry,  by  the  action  of  different 
Btuiniiig  fiuidH,  would  have  ix-eu  better.  Airaln  we  are  told  that  "  one 
of  the  proce*wc8  of  each  cell  may,  aa  a  nilCj  be  regarded  as  contim 
0U8  with  the  axis  cylinder  of  a  nerve  fibre."  This  general  viei 
which  alao  conditions  ranch  else,  is  ren'icrcd  improbable,  if  ni 
false,  by  the  work  of  both  Golgi  and  of  Forel,  the  total  ignoring  of 
whidi,  as  well  as  of  so  much  valuable  Italian  work  generally,  is  a 
grave  defect.  The  treatment  of  cells  in  inadequate  and  apparently 
tininformed,  and  yet  cytcdnpical  conceptions  now  seem  likely  to  l>e 
those  upon  which  the  whole  mechanical  theory  may  be  rccon- 
strm-ted  and  tranafuriued.  The  account  of  Wund't's  theory  of  the 
mechanism  of  nerve.-*  seeniR  derived  entirely  from  the  chapter  in 
his  iwychology,  which  is  callc*!  "more  complete"  than  his  larger 
work  on  the  subject,  but  which  is  ver>-  me«gre,  ahnosl  to  the 
verge  of  unintelligibility.  as  arc  the  accounts  of  the  theories  of 
DuBoi^-Reymond  and  Hermann,  and  none  of  the  later  plinsefl 
of  the  ipiestion  are  presented.  The  chapter  on  the  mechani- 
cal theory  is  probably  the  most  inadequate  in  the  book.  On  the 
basis  of  what  is  given  in  this  vast  topic  cverj'one  would  agree 
with  the  author's  concbision,  that  a  "confession  of  ignorance 
might  fitlv  close  the  entire  discussion.''  In  tlie  chapter  on  re- 
flexeA  Eclihardt's  larg*T  work^  whifh  might  have  been  followed. 
if  not  as  literally  us  Foater  and  Balfuur  confe«s(»dly  are  in  the 
cmbrvological  diopter,  at  least  no  less  implicitly  than  Hermann's 
Uan({buch  la  in  some  parts  of  other  chanters',  and  other  well- 
known  worka  elsewhere,  is  apparently  unknown.  Had  it  been 
utili/.nd  the  cliapter  iiiigbt  have  been  imiterially  improved,  and 
cspt'cially  the  work  of  the  Ludwig  scliool  on  this  ini|x>rtant  topic 
wonl<l  have  been  given  due  place.  Those  whose  interest  in  phy»» 
iologlcal  psychology  la  rooted  (n  metaphysics,  attach  great  im- 
portance to  studies  on  the  localixation  oi  cerebral  functions,  a  line 
of  research  upon  which  many  phy.iinlofcists  look  with  suspicion  oa 
a  field  with  which  the  methods  of  experimentation  in  vogue,  in  tti 
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hftckv&rd  sUte  of  p«ycbolo}rical  analvais.  are  not  yet  able  to  cope 
tn  a  way  to  ^ivc  uHsiirctl  rcHulU.  Tlio  latter  nm  few  anil  )>riv'tly 
stateii,  the  cjmTri)viTsie.s  vr.luinnioui*,  Instoail  of  the  two  lonjr 
cbaptvrs  Hevot4.*d  to  thU  toj'U'  th<'  utility  of  a  book  of  this  size  would 
U?  iDcrea#c4i  by  a  briefer  (*tatenieiit  of  the  resiiltH  of  experiuient, 
with  reproductions  of  the  charts  of  Exner  and  of  Flecbtfijr,  which, 
Btraagely  enough,  with  all  mention  of  the  extremely  uij^nLilieunt 
and  [Kjriiafw  eixich-nmking  work  of  8teini*r,  are  oraittcil.  These 
three  land-murtut  in  this  field  ahonld  by  all  means  be  given  a  place 
in  an<»ther  erliiion;  hut  all  this  material  shuaU!  be  more  brietlv  and 
wncisely  utated.  and  more  space  given  to  the  great  topic  of  apfiasia. 
In  surh  a  book  .Fager'a  theory  is  8urelv  worthy  a  pnifsinn  mention. 
The  chapter  on  the  qiianlity  of  sensation  is  hardly  less  inadequate 
than  that  on  the  mechanical  theory,  and  needs  much  reconsime- 
tion.  Not  only  are  extremely  siuni^cant  views  entirely  omntittutl, 
like  that  originated  by  Mr.  C.  S.  Pierro,  but  Fechner's  general  con- 
tvption  of  the  snliject,  and  Dclhoenf's  mettiod  and  its  motivation 
fcresulwlantially  wanting,  and  there  eeema  to  be  here,  as  occasionally 
thrungh  the  hook,  pudding  with  matter,  the  U.'aring8  of  which  are 
not  fully  Been,  or  at  least  not  stated.  The  two  ehaplen*  on  per- 
ivption  will  prove  very  convenient  in  the  i-laiw-rooin.  In  Ibis  vast 
field,  alao,  the  work  of  a  lompiler  must  be  hard,  and  great  range 
for  individual  prcferencesbould  be  allowed.  The  work  of  I^Conte 
8l«vena  certainly  inerilji  mention,  and  the  author  has  given  too 
little  attention  to  the  views  of  Hering.  There  ia  ample  field  here 
for  more  euta,  even  if  at  ihe  expense  of  aome  of  the  common 
brain  chart.  The  time  chapter,  though  much  less  useful  fi>r 
itudeutH  than  the  later  conR]>ccttiB  of  Prrtfcssor  James,  is  valuable. 
The  work  done  here  is  limited,  and  admits  of  eaay  statement. 
Time  sense  and  reactiontime,  however,  Aave  so  little  to  do  with 
Kmki  other  tliat  it  would  liave  l>een  better  to  separate  the  two 
and  to  have  given  the  former  topic  a  fuller  treatment.  The  last 
three  chapter*  of  part  second  are  less  concise  and  more  speculative, 
bnt  aliU  \-ery  convenient  to  the  student  for  the  facts  they  contain. 
Aa  a  whole,  the  work  hears  somewhat  the  same  relation  to  the  tield 
it  oo vera  as  Preftideut  Porter'w  Unman  Intellect  dues  to  rwychology 
from  ita  ptrtndi>oint.  Professor  I-add's  work,  however,  is  incompara- 
blv  harder  and  i^  far  better  done.  That  everything  j»ertaining  to 
"insanitv,  delerium,  aphasia,  somnambnlism.  ecstacy,  mlnd-read- 
iug,  epintualism,  and  oven  sleep  and  dreaming,"  are  "definitely 
excluded,"  because  these  are  not  normal  states,  illustrateH  the  ex- 
treme supertieJallty  of  the  demarcation  of  the  Held.  This  has, 
however,  the  great  convenience,  that  in  these  excluded  fields  lie 
jnat  the  problems  which  at  present  seem  most  inconsistent  vrith 
the  author'H  appended  theory  of  the  reality  of  a  thinking  ego,  and 
the  final  and  absolute  nature  of  self-consciousness  in  the  sense  held 
to  by  him.  Over  and  over  again  we  are  reiinnded  of  tlio  iitler  dis- 
parity between  braiji  action  and  concommltant  consciousness.  Yet 
dijMrnimHor  even  the  gross  anatomy  of  the  nervouHcentrea  jtrofiisely 
inv<  lo  him  more  relevant  than  are  the  above  maniteatationa 

oft  .'ions  to  the  standpoint  of  the  ''forever  undefinable 

roii.i<  i-jt^iiM  KH."  Moreover,  just  appreci.ntion  of  tlie  facta  in  this  ex- 
cliuled  field  is  precisely  what  tcnda  to  break  down  the  middle  wall 
of  partition  between  nervoaa  anrl  mental  changes,  every  chink  in 
whicJj  metaphysiciana  are  so  intent  on  stopping,  and  gives  a  sense 
of  a  correlation  between  them  wliieh  is  aometliing  more  and  nearer 
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than  telepathic.    The  general  diftr^^ard  of  methods  of  research, 

the  description  of  whicn  affords  a  nataral.  logical  approach  to  ex- 
perimental  refiult>4,  aids  again  in  isolating  neuro  and  jviycbo-physic 
facta. 

The  experience  of  a  man  who  hafl  once  had  the  invaluable 
training  of  abandoning  himself  to  long  experimental  research 
on  some  very  special  problem — whether  with  a  nervc-musclc  prepa- 
ration of  a  fri>(r,  the  structure  of  a  gaDglion  cell,  physiological  tiiue 
or  any  topic  wJnely  chosen,  and  whetlier  working  under  the  guid- 
ance of  a  grt-nt  teacher  or  of  hin  own  instinct,  in  ofloii  pomewhnt  aa 
follows.  At  timi  there  is  a  sense  of  limitation,  a  fear  of  loss  in 
focusing  all  energy  upon  so  small  ond  t^eomingly  insigniticaut  a  bu1>-I 
ject.  It  seems  not  liberal,  still  less  broad  philoi^oj^hic  culture.  Eape* 
cially  by  those  used  to  the  unrestrained  freedom  and  sljgbtlr  encr- 
vateS  by  the  sense  of  *'  vastation "  which  makes  metapliysital 
speculation  so  intoxicating,  it  is  often  abandoned  as  less  nttractlTO 
than  the  free  treatment  of  results  of  others*  work.  If  the  work  Is 
pufjihed  on.  however,  the  student  linds  that  he  must  know  in  a  more 
Tniiiulcand  practical  way  than  before — u  way  that  comes  to  make 
previous    knowledge  in    the    field    gecm  unreal — certain  definite 

Eoints  in  electricity,  chemistry,  mechanics,  etc.,  and  these  are 
roufiht  into  fruitful  suggestive  unitary- relations  with  each  other. 
The  history  of  previous  views  pertainmg  to  the  topic  are  studied 
and  understood  as  never  before,  and  broat^er  biological  relations 
are  gradually  seen.  As  tlie  work  goes  on  for  months  and  j)orlinj>s 
years  it  gathers  momentum  until  gradually  many  of  the  mysteries 
of  the  universe  seem  to  him  to  centre  in  his  problem.  In  the  prea- 
cnce  of  one  minute  fact  of  nature  he  has  passed  from  the  attitude  of  j 
Peter  Bell,  (»f  whom  tlie  poet  says,  "a  cowslip  by  the  river's  brim,  a 
yellow  cowslip,  was  to  bhn,  and  it  was  nothing  more,"  to  thv  stand* 
point  nf  the  seer  who  phu'ked  a  (lower  from  the  crannied  wall  and 
real  izeii  that  could  he  but  understand  what  it  was  root  and  all,  and  all 
in  all,  he  would  "know  what  God  and  man  is."  Even  though  lie  may 
not  have  contributed  a  tinv  brick  to  the  great  tem]de  of  science  in 
the  shape  of  discovery,  he  ban  felt  ihc  omne  tutit  punctum  of  nature's 
organic  unity  in  a  sense  far  iloeper  than  sptK-ulnrion  knows,  and  has 
realised  what  higher  education  in  the  modern,  as  distinct  from  the 
mediicval  sense,  is.  In  a  word,  nearly  all  the  defects  in  the  book 
before  ns  spring  from  the  circnmstance  that  the  facts  of  physiologi- 
cal psychology,  which  we  are  told  in  the  Introduction  cannot  be 
calleil  "even  a  definite  branch  of  the  seience  of  psycliolojjy  in  gen*  ^ 
oral,"  are  viewed  with  the  eyes  of  Peter  Bell,  whicl'i  seeing,  see  not,  i 
Til  in  appears  in  the  frefjuent  dependence  on  current  hand-booka, 
in  the  perspective  w  itli  which  certain  grouiw  of  fads  are  presenled, 
the  purely  external  ctassiticAlion,  in  a  few  novel  translations  of 
technical  'terms,  as  e.  g.,  Nertentireekt,  XwangtdeiMffungen,  JSrre- 
gHng$herde,  etc. 

The  third  part  need  not  detain  us.  Its  merit,  standjioint  and  style 
are  sy  different  that  those  interested  in  the  tirst  two  parts  will  care 
little  im  the  third,  and  tice  rarm.  The  author's  creed  resj^cting 
the  powers  and  unity  and  development  of  the  mind  aiul  its  rf  lations 
to  the  brain  lead  up  to  the  culminating  thesis  of  "The  Mind  as  a 
Real  Being,"  the  failure  of  experimental  studies  up  to  date  to  dem- 
onstrate which  occasions  their  repeated  designation  of  *'  psychologv 
without  a  soul,"  In  the  prt^faoe  we  are  lohl  that  "one  result  nf  all 
oiu  subsequent  investigations  will  be  to  show  us  that  consclousuesa 
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noA  its  primary  phenomena  P4in  rover  be  defined."  Hiatology  gives 
roach  information,  but  it  ie  "  mingled  with  a  still  larger  nmount  of 
o:iniecture  and  doubt."  Why  brain  chang^^s  and  conscious  experi- 
tnce  are  relmt-il  "  will  always  remain  an  nn«olvftbIe  inquiry."  We 
are  "ind«.*finiLt'Iy  far"  fr«.»m  "even  a  reasonable  pro8i>ec( "  of  a  phys- 
ical science  of  the  noTvnUH  system.  Science  is  "  not  yet  able  tn  deal 
with  the  phenomena  of  nervous  action,  as  shown  even  by  a  single 
living  nerve  with  a  muscle  attached,  when  acted  ou  by  anv 
one  form  of  external  Hlimuli  ;  how  much  leas,"  ete.  It  fs 
all  "a  leap  in  the  dark;"  "difficulties  are  absolutely  in- 
wirmonntahle ;"  were  brain-changes  known  they  could  not 
\)e  eonceived  as  a  "true  cause"  of  anvtbin]^  psychic.  The 
mind  is  "a  real  unit  being."  "of  non-matorial  nature,  and  acts  and 
«lcveloj»3  according  to  laws  of  its  own  "  and  its  "orijjin  antl  deatinv, 
ila  mortality  and  comiptability,  physiological  psychology  finds  itself 
unable  to  demonslrate,  thoutrh  it  may  suggest,  an<l  perhajis  <:on' 
firm,"  the  author's  theories  in  this  field.  It  may,  however,  clear 
anay  "barriers of  ignorance  and  prejudiee,"  and  open  uj)  a  broader 
way  "to  rational  psychology,  \o  elhio*.  to  inetai>hysie8  and  to  the- 
ology." We  shall  not  quarrel  with  all  this.  It  can  be  said  in  anv  field 
of  science  that  there  is  a  snmetbingquintessential  not  j'ot  erf>Iored. 
^Science  is  not  ontology,  but  phenomenology,  and  there  is  nothing 
in  physiological  psydiology  to  disprove  the  author's  creed  nor  our 
own-  As  to  the  whole  "two  clock  theory."  it  is  as  true  in 
the  entire  jisycbo-pbysic  field  as  Hughlintf»" Jaekfion  well  Rays  It 
Is  in  morbid  jisychologj-,  that  even  to  unflerstand  the  hrain  we 
must  not  take  too  materialistic  a  view  of  the  mind.  The  con- 
<vn)it«uce  theory  is  far  i>etter,  even  as  a  working  }iyj>othesis,  than 
the  theory  of  identity.  To  say,  he  asaerts,  that  ideas'  produce  move- 
ment, the  mind  influence  the  body,  etc.,  imi)lie.s  dinbelief  in  the 
doctrine  of  the  conseveration  of  energy,  and  the  use  of  all  such 
terms  us  idco-raotor,  physiology  of  minii  and  even  psycho-physics 
is  n  logical  crotwi  division.  If  ah  hislologiat  can  use  any  or  even  all 
conscioua  activities  as  means  to  study  brain  structure,  or  if  strue- 
tart- U' studied  as  a  meann  to  a  knowledge  of  function,  the  argu- 
ment of  corrt^lation  vh.  ideality  \»  Hr*  irrelevant  in  kind,  at  least,  as 
it  would  be  in  the  field  of  any  other  comparative  Btiuly.  That  the 
author  utilizes  hit*  "sense  of  chasm  "  by  restating  so  well  on  the 
whole,  though  with  such  needless  prolixity,  these  inveterate  and  to 
our  thinking,  n)ild  and  commonplace  Lotzeanisms  ajjiart  by  them- 
velvett,  insteail  of  having  them  "read  into"  the  experimental 
details  like  Dr.  Dewey,  erects  to  our  mind  another  prejudice  in 
favor  of  his  diialistic  attitude. 

In  the  whole  field  of  biol<^',  including  psychology,  it  is  as 
often  necessarv  (and  probably  increasingly  more  so)  to  proceed 
from  the  complex,  whether  the  cjrganie  unity  of  the  cell,  the  phys- 
ical individual  or  his  conseiousness,  to  the  simple,  as  from  the 
simple  to  the  complex.  That  any  one  who  has  carefully  studied 
the  modern  concepts  of  physics  concerning  matter  and  force,  how- 
ever firmly  groumled  in  the  mechanical  theory,  will  fail  to  feel  that, 
as  Maoli  hai«  so  fully  iw^'inted  out,  pbysicn  may  be  very  soon  led  to 
a  ver^-  different,  i)8ychfh-sensory  <iefinition  and  conception  of  matter 
ami  force,  soems  to  us  unlikely.  Striking  an<l  grateful  as  such  a 
conversion  would  be  to  those  vvlu.ise  whole  psychology  centres  in 
the  tiifory  of  knowledge,  it  would  only  modify  the  form  of  a  single 
BymlMjl,  or  be  a  light  of  different  hue  shod  upon  a  familiar  sense. 
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It  would  orI}'  aid  us  to  see  that  concoptiona  of  mind  and  of  matif^r. 
of  eclf-consciousnesa  and  motion,  cannot  poiwibly  be  ditipflrate  and 
incommensurable,  becuuae  both  arc  conct^pts,  and  equally  ideal— 
that  least  immediately  known,  In  fficl,  tbe  most  ideal.  Pot  theo- 
logitral  nnndit  it  is  eonsciouMly  or  uncunsciouiily  the  queetion  of 
immortality  that  nnimate8  all  this  kind  of  argument.  From  thl» 
stan<lpoint  nothing  conid  be  more  unwlae  than  to  give  senHations 
and  lu  a  Benee  even  feelinm  over  to  nenrophvaica  as  hardly  less 
foreiKn  to  the  soul  an  a  real  oetn^,  whoBu  chief  Aiiiction  \»  to  unfold 
knowtffiffe  hy  relatinp  thesi'.  than  bodv.  If  this  in  all  the  hpiritual 
unity,  reality,  etc..  that  r(.*mains,  and  If  even  itn  traits  cannot  bo 
deduced  in  any  a  priori  way,  but  must  be  Inboi  io»*tly  sought  from  an 
inductive  study  of  particulars,  then  both  the  ends  striven  for  in  the 
old  anti-materraliKticcniBade  have  become  even  more  barren  than  wo 
thoncht.  Feeling.  Hcn^ation,  the  nnuonscious  elements  in  which 
moat  psychic  secrets  are  wrapped  up,  as  well  ua  nil  matter,  force 
and  minil,  Iran  seen  dental  and  real  objeclH,  ureed  and  fact,  as  well  as 
knonlcdgo  and  the  ego  that  knows, — not  one  or  a  few.  but  all  of 
these,  must,  of  course,  forever  be  |>!ir!s  or  aspects  of  that  complex 
concept  we  designate  as  the  worUt,  and  hence  ideal.  For  every 
scientific  object,  or  for  every  end  of  knowledge  per  m,  if  that  la  the 
highest,  it  does  not  make  one  hair  white  or  black,  whether  we 
work  hy  this  hypothesis  or  by  that  of  realism.  The  problem  be- 
tween the  two,' though  one  of  the  most  seductive  of  all  modem 
pazxles,  is  probably  the  most  barren  and  incapable  of  solution. 
The  main  tning  is  that  we  roally  work  on  whatpver  theory.  Let 
those  who  prefer  alworption  in  Belf-couBciousness  roally  interpret 
the  conscious  ego,  and  be  no  longer  to  vaunt  the  ancient  triuuiph, 
or  repeat  the  old  stages  of  the  niethr^I.  Kxi-ieriment  is  now 
checked  at  many  points  till  the  work  of  subjective  analysis  be 
done  over  again,  and  belter  and  finer,  iict  thoee  that 'prefer 
literary  work  now  take  the  next  step  and  prepare  manuals  as 
full  and  large  as  Professor  fjadil's  on  each  of  the  sitccial  great 
chapters  in  [isychology,  «.  jr.,  psycho-genesis,  gpace-perception, 
psycho-physic  law,  physiological  time,  physiological  optics,  and 
acouHliu)  expression,  etc.,  on  some  of  which  theraea  we  are  glad 
to  know  comi)rchen8ivc  special  treatises  ore  now  well  under  way. 
Experiment  has  already  oj^ened,  and  is  just  beginning  to  work  one 
of  the  richest  of  all  of  scientific  mines,  and  every  writer  and 
every  explorer  of  subjective  consciousness  must  now  know  some- 
thing practically  of  its  methods.  Cooperntion  here  already  prom- 
ii«*8,  not  only  imiKirtant  acquisition  to  the  knowledge  of  man,  but 
the  better  aiatdemic  standing  of  the  philosophic  departnienta  in 
our  higher  institutions  of  learning.  If  there  is  anything  on  which 
men  may  now  differ  in  opinion,  and  yet  abate  not  one  iota  of  sym- 
l>athv  and  mutual  appreciation,  it  is  on  those  points. 

Alf  these  suggt^tions  aaide,  however,  we  (lesire  to  recognize,  in 
tbe  most  candid  way,  the  great  debt  of  gratitude  which  all  students 
and  teachers  in  this  field  owe  to  Professor  Ijidd.  His  work  is  Mire 
to  give  a  great  impulse  to  those  studies  which  have  been  sadly  hin- 
dered by  the  want  of  what  he  here  supplies.  Even  for  the  book  as  i 
a  whole,  we  have  five  parts  of  hearty  commendalioa  for  every  one 
of  criticism  and  disaent. 
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In  the  "'Voyage  to  Laputa"  there  is  a  description   of  n  ma- 

,.K,r,«  »..r  fvolving  science  automatically.     "By  this  contrivan^-e, 

ic^norant    irt?r»«tn,    at   a    reoAonable    charge,    and    with 

)iy    lahor,    mi^lit   writ*'    Itooks    In   philofiophy,    poKrj-, 

■■\'%,  mathematics,  and  theolopy,  without  the  least  assiBt> 

;-'enin8  nr  *>tiidv."    The  intention  in  to  ridicule  the  Or- 

fiiaun  ut  AriBtotle  and   the  Orjranon   of  Bacon,   by   abowing  the 

■bnmiitv  of  snppf^sin^  thiit  any  "  instrument  '*  can  do  tlie  work  of 

iheniiud.     Yet  the  Inpcal  machine?*  of  .Ivvons  and  Manjimnd  are 

mills  int/j  which  tLe  premises  nre  fed  and  wliich  turn  uut  the  con- 

clueiuns  by  the  revolution  uf  a  crank.     The  numerous  mathematical 

engioois  that  have  bueii  found  practically  useful,  from  Webb's  adder 

ap  to  Babbage's  analytical  engine  (which  was  riesigned  thoupth  never 

r*jnstructe«lj,  aro  also  machines  that  mTrorm  rwiHonin^t  of  ud  simjile 

kind.     Precisely  how  much  of  the  business  of  thinking  a  machine 

'        '  "My  l*»e  made  to  perform,  and  what  part  of  it  must  lie  left 

lif  mind,  is  a  question  not  without  conceivable  practical 

;:..( v  ;    the  study   of  it  can  at  any  rate  not  fail  to  throw 

sewed  light  on  the  natnre  of  the  reasoning  process.  Th<iugh  the 
instnuuentfl  of  Jcvons  and  of  MarquanJ  were  designed  chiefly  to 
lllnfitrate  more  elementary  points,  their  utility  lies  mainly,  as  it 
■eema  to  me,  in  the  evidence  they  affortl  concerning  thic  problem. 

The  machine  of  Jevnna  receives  the  jtrcmiscs  in  the  form  of  logi- 
1.11I  efinatifms,  or  iiientilies.  Only  a  limitexl  number  of  different  let- 
\'.—-  ■■■•".  liter  into  theii^' equations — indeed,  any  attem^it  to  extend 
(!  Ill'  l»eyimd   fuiir  h-tters  wouhl  coriiplicato  it  intolerably. 

1  '■  i    ne  has  a  keyboanl,  with  two  keys  for  the  affinnative  and 

the  negative  form  of  each  letter  to  be  usetl  for  the  tirst  side  of  the 
«<imti"n.  and  two  others  for  the  second  side  of  the  e"]uation,  making 
.f-  i*many  keysftfi  letters.    There  is  also  a  Icey  for  the  sign 

!'■!  I'iditionor  oggn^ation  for  each  siile  (d  thy  e(iuation,  a 

kcv  iiiT  iiK*  sign  of  equality,  and  two  fnll  ston  key;*,  the  function  of 
wliich  need; not  here  be  cx^ilained. '  The  keys  arc  touched  suc- 
cv*»ively,  in  the  order  in  which  the  letters  and  siens  occur  in  the 
eqnatiria.  It  is  a  curious  anomaly,  by  the  way,  that  an  equation 
sach  aa  A— >B,  which  in  the  system  of  the  transitive  copula  would 
appear  as  two  pro^H^sitions,  as  All  A  is  B  nntl  All  R  is  A,  must  nut 
W'  enteru*!  as  a  single  equation.  But  although  the  premises  out- 
wardly ripp«ir  to  Ikj  put  into  tlie  nuichinu  in  equations,  the  conclu- 
aion  p'ro*»ents  no  such  appearance,  but  is  given  in  the  form  adojited 
bv  Mr.  Mitchell  in  his  remarkable  iifl|)er  on  the  algebra  of  logic. 
That  is  to  sav,  the  conclusion  apiK-ars  as  it  deBcripti<»n  of  the  uni- 
verse of  possible  ob_Jects.  In  fact,  all  that  is  exhibited  at  the  end  is 
a  li«t  of  all  the  possible  pn>ilucts  of  the  four  lettei-s.  For  example, 
if  we  enter  the  two  premises  All  D  is  C,  or  D— CD,  and  All  C  is  B, 
~  rC— BC,  we  get  the  conchision  in  the  frillowing  shape,  where  let- 
in  the  same  vertical  column  aro  sujiposed  to  be  logicully  mul- 
J,  while  the  different  columns  arc  addeil  or  aggregated : ' 


AAA 

B    B       B 

'                C    C        c 

D    d        d 

A    a    a 
b    B    B 
c    C    C 

d    D    d 

a 
R 
c 

d 

a 
b 
c 

'1. 

'Phil.  Trans,  for  1870. 
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The  cajihnl  letters  nre  airtraintivee,  the  bmuU  letters  ne{:ative-i.  It 
will  be  found  that  every  cftluuin  coiunln.iii^  I)  contain«  B,  fiu  tliat 
we  have  the  crinclusloii  tlial  AH  1)  w  M,  hut  to  make  ihiy  out  liy  the 
study  of  the  columns  exhibited  seems  to  he  much  more  dillicultthan 
to  draw  the  fivllociatic  cnnclosion  without  the  aid  of  llie  marhine. 

Mr.  T^Cartiuand  t(  machine  is  a  vastly  more  dear-he^de<l  eontriv- 
nnco  tlinn  that  of  Jevons.  The  nature  of  the  problem  has  1  teen 
praHped  in  a  more  masterly  manner,  and  the  ilirectest  iM:(s»ilile 
means  arc  cliosen  for  the  solution  of  it.  In  the  machines  actually 
constructed  only  four  lotlora  have  been  used,  though  there  would 
have  been  no  inconvenience  in  embraelnc  six.  Instead  of  using 
the  cumbrous  equations  of  Jevona,  Mr.  Marquantl  UBei*  Professor 
MitcheH'ft  method  Uiroughout. '    There  aru  virtually  no  keys  ex- 


'It  would  be  equally  true  to  say  that  the  machine  is  based  upon 
Mrs.  Franklin's  system.  The  face  of  the  machine  always  shows 
every  po^ihle  combination  ;  putting  down  the  keys  and  pulllnp:  the 
oor<l  only  alters  the  appearance  of  Bome  of  them.  For  cxftnijile, 
the  folkiwinj:  figtire  represents,  diacraniniiUically,  Ihe  face  Of  such 
a  machine  with  certain  combinations  moditled  ; 


This  face  may  be  interpreted  in  several  different  ways.    First,  aa 
showing  in  the  shaded  portions — 


PSYCHOLOGICAL  LrTEKATURE. 


167 


^tH^  the  eifrht  for  the  leltcra  and  their  negatives,  for  two  keys  used 
in  (he  prooeM  of  rnising,  etc.,  should  not  count-  Any  numlwr  of 
kers  mar  be  nut  down  togellier,  in  which  case  the  corro8ii*»n<Iii\g 
Ipftcrsare  added,  or  they  may  }*o  put  down  Buccessivoly,  in  which 
ejipe  the  corrpspondiuir  cdiiiltumtinn*  art*  luuItipUcI.  There  ih  aRort 
of  iliuKram  face,  sh^winy  tlie  ci>mbinationsi  ur  logical  jinwlucls  as  in 
Jrvons's  machine,  liiit  with  the  very  inip<irtanl  difference  that  the 
two  dimenslonti  of  the  plane  are  taken  advantage  of  to  arrange  the 
comhinationa  in  such  a  way  that  th*>  sulistanco  of  the  result  is  in* 
filnntly  seen.  To  work  a  niiiiple  ayllopism,  two  pressures  of  the  keys 
only  are  necnpsary,  two  keys  bcinp  presided  eacJi  time.  A  cord  has 
also  to  i>e  pnllt-d  each  tiincso  as  to  iic.tualizc  the  statement  which 
the  prciwure  of  tht*  keys  only  fomiulate*.  This  is  ko<:mI  lojjic  :  phi- 
lofiopherB  are  too  apt  to  forget  thia  cord  to  be  pulled,  this  clonicnt 
of  brute  force  in  existence^  and  thua  to  recar<l  the  aolrtt  ambuliindo 
us  illogical.  To  work  the  syllogiBm  with  Mr.  Jevons's  machine  re- 
quires ten  Buccetwive  uiovenieut>»,  nwing  to  the  relatively  clumsy 
manner  in  wliich  ihc  problem  lias  been  conceive^l. 

One  peculiarity  of  both  thcsemachinesiB  that  while  they  perform 
the  inference  from  (A+B)C  to  AC+BC,  they  will  not  perform  the 
converse  inference  from  AC+BC  to  (A+BC).  This  is  curious,  be- 
cause the  inference  they  refune  to  perform  seems  to  be  merely  syl- 
logwtic,  while  the  one  they  do  perform,  and  in  fact  continually 
ineiet  on  pt-rformin^,  whether  it  Is  wanted  or  not,  is  dilvmmatic, 
and  tlierefore  essentially  more  complicated.  But  in  ]ioint  of  fact 
neither  of  the  machin*^  really  gives  the  conclusion  of  a  pair  of 


(A+B-fC+D)  (A+b+C-l-D)  (A+b+C-l-d)  tA-f-B-f  C+d) 
(A+B-hc-i-D)  (A+b+c+D) 
U-t-B+c-t-D) 

(ft  +B*C-f-D)  (a  +B+CH-d), 

wliicb  is  the  same  as  what  is  seen  on  the  unshaded  portions  if  wc 
regard  the  small  letters  as  alTirmattvc  and  the  capitals  us  negative, 
fttu  interchange  addition  and  mtiltiplicjttion,  that  is,  as —  ' 

aBCD-fabCD 
+ABCd+  ABCD-f-AbCD 
+ABcd+  ABcD. 

Or,  looking  at  the  unshaded  portion,  we  may  regard  it  as  the  noga- 
tive  of  the  above,  or— 

(A-f b+c+d)  (A+B+c+d) 
(a+b+c-fD)  (a+b+c-fd)  (a+B-i-c+d) 
(a+b+C^D)  (a+b+C-fd), 
or,  what  is  the  same  thing,  as — 

al>cil-f  aBcd-f-aBcD-f  ahcD 
-i-abCd-i-aBlM 
H-AbCd 
+Al>cd  4-AbcD. 

There  are  two  other  obvious  interpretations.  We  see,  then,  that 
the  machine  always  shows  two  states  of  the  universe,  one  the  nega- 
tive of  the  other,  and  each  in  two  conjugate  forms  of  development. 
In  one  interpretation  simultaneously  impressed  terms  are  multi- 
plie<l  and  successivulv  impreascd  conihi nations  added,  and  iu  the 
other  interpretation  the  reverse  ia  the  cose. 
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syllogistic  premises ;  it  merely  presents  a  list  of  all  the  possible 
spedcs  in  the  univerfic,  oiid  leaves  uh  to  pick  out  the  Bj^llcigiptic  con- 
eluHiuns  for  ourBelves.  TliUB,  with  Mnrqunud's  machine,  wt*  enter 
tho  premise  All  A  is  B  in  the  fnmi  a+B,  and  the  iiri.-ml(to  All  B  iaC 
in  the  furm  h-rC  :  but  instead  uf  Unding  thi;  conclusion  in  the  form 
a-f  C,  it  appears  as — 

ABCD-f-ABOl 

-f  aBCD-i-  aBCd-f  abCd-f  abCD 
■4-abcd  -|-abcD, 

Ae  70  only  want  a  description  of  A,  wcmultiplyby  that  letter,  and 
Bf>  reiinco  the  conclnsion  to  ABCP+ABCd,  but  there  is  no  elimina- 
tion of  the  B  nor  of  the  D.  We  do  not  even  get  the  full  conclusion 
in  the  form  ab-fBC,  although  it  is  one  of  the  advantages  of  Mar- 
qiiand's  niat'hine  that  it  dues  give  the  conclasigu,  not  only  in  the 
form  just  cited,  but  also,  simultaneously,  as 

(a+B+e+d)  (a+B-fc-fD) 

CaH-B+C+d)  (a+B-i-C+D)  (n+b-fC-fD)  (a+b+C-t-d) 

(A+b+C+D)  (A-fb+C+d). 

The  Bccrftt  of  all  reasoning  machines  is  after  all  verv  simple.  It  is 
that  nhulcver  relatinu  amung  the  objects  reasoned  about  is  des* 
lined  to  be  the  hinge  of  a  ratiocination,  that  same  general  relation 
must  be  capable  of  btiin^'  introduced  i)etween  certain  parts  of  the 
machine.  For  example,  if  we  want  to  make  a  machine  which  shall 
be  capable  of  rcssoning  in  tlie  syllogism 

If  A  then  B, 
If  B  then  C, 
Therefore,  if  A  then  C, 

we  have  onlv  to  have  a  connection  which  can  be  introduced  at  will, 
such  that  wlien  one  event  A  occurs  in  the  machine,  another  event 
B  must  also  uccur.  This  connection  Ijeing  introduced  between  A 
and  B,  and  also  between  Band  C,  it  is  necessarily  virtually  intro- 
duced between  A  and  C.  Tliis  is  the  same  principle  which'  lies  at 
the  foundation  of  every  logical  algebra ;  only  in  the  algebra, 
instead  of  dc^>ending  directly  on  the  laws  of  nature,  we  establish 
conventional  niles  for  Uie  relations  used.  When  we  perform  a 
reasoningin  ourunaidu<l  mimis  we  do  substantially  the  same  tbin^, 
that  ifl  to  say.  we  construct  an  image  in  our  fancy  under  certain 
general  conditions,  and  observe  the  result.  In  this'  point  of  view, 
tuo,  every  machine  is  a  reasoning  machine,  in  so  iiiiich  as  there 
are  certain  relations  between  its  parts,  which  relations  iavoWe 
other  relations  thai  were  not  cxprcsslv  inlcndc<l.  A  piece  of  appa- 
ratus for  performing  a  physical  or  cbemical  experiment  is  also  a 
reasoning  machine,  with  this  difference,  that  it  does  not  depend  on 
the  laws  of  the  human  mind,  but  on  the  objective  reason  embodied 
in  the  laws  of  nature.  Accordingly,  it  ia  no  fi^re  of  speech  to  aay 
that  the  aiemliics  and  cucurbits  of  the  chemist  are  instrumenla  of 
thought,  or  logical  machines. 

Every  reasoning  machine,  that  is  to  say,  every  machine,  has  two 
inherent  impotencies.  In  the  first  place',  it  is  destitute  of  all  origi- 
nality, of  all  initiative.  It  cannot  find  its  own  ])roblemH ;  it  cannot 
feed  itaelf.  It  cannot  direct  iteelf  between  different  possible  pro- 
cedures. For  example,  the  simplest  proposition  of  projective 
geometry,  about  the  ten  straight  lines  in  a  pJane,  is  proves!  by 
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p^on  Staadt  from  a  few  premiaea  and  by  reasoning  of  extreme  Bim- 
pli'ily,  but  80  complicated,  is  the  mode  of  comixmudinu  these  prem- 
Uea  aii'l  fornw  of  inference,  that  there  are  no  lesa  Uiaii  70  or  80 
ibtpi  ia  the  demon^trattuu.  Huw  could  vre  uuike  a  iitathiue  which 
vonkl  automatiaiUy  thread  ita  way  throiiKh  Huch  a  labyrinth  as 
that?  And,  even  if  we  did  Bucceed  In  lioinK  bo,  it  would  atill  remain 
true  that  the  machine  would  be  utterly  devoid  of  orii^inal  initiative, 
and  would  only  do  the  special  kind  of  thing  it  had  been  calculated 
to  do.  Thiti,  Jjowever,  is  uo  defect  in  a  machine ;  we  do  not  want 
it  to  do  it*  own  Ini^iness,  but  ours.  The  ditfieulty  witli  the  balloon, 
for  instance,  is  that  it  has  loo  much  initiative,  tliat  it  is  not  mech- 
anica)  enough.  We  no  more  want  on  ori^nal  machine,  than  a 
booae-builder  would  want  an  oridnal  journeyman,  or  an  American 
board  of  college  truateea  would  hire  an  original  profewor.  If, 
however,  we  will  not  surrender  to  the  machine,  the  whole  busi- 
ness  of  initiative  is  still  thrown  uiM>n  the  mind ;  and  tliis  is  the 
principal  labor. 

In  the  second  place,  the  capacity  of  a  machine  bae  absolute  lim- 

ilntions  ;  it  has  been  contrived  to  do  a  certain  thing,  and  it  can  do 

nothini;  elue.    For  iu»tance,  the  U)ttic:il  machines  that  have  thus  far 

K-en  devised  can  deal  with  but  a  limited  number  of  different  Ictlcra. 

The  unaided  mind  ia  alco  limited  in  this  aa  in  other  respeeta ;  but 

the  mind  working  with  a  pencil  and  plenty  of  paper  haa  no  such 

.limitation.     It  preases  on  and  on,   and  whatever   limitft  can  be 

tansigned  to  ita  capjieity  to-day,  may  be  over-8tep]»ed  to-morrow. 

f  This  is  what  makes  alpebra  the  best  of  all  instruments  of  thought  j 

nothing  is  Uio  complicated  for  it.    And  this  great  pciwer  it  owes, 

"  9ve  all,  to  one  kind  of  symbol,  the  importance  of  which  is  fre- 

Btly  entirely  overlooked — I  mean  the  parenthesis.     We  can,  of 

le^  disjfcnse  with  parentheses  aa  such.    Inatoa<l  of  (tt+b)  c«->d, 

FvcoaD  wntoa-rl>— t  and  to— d.    The  letter  t  is  here  a  tranam(^- 

Iffifled  jwrentheais.     We  see  that  the  power  of  aihting  proposition  to 

Jprotosition  is  in  some  sort  equivalent  to  the  use  of  a  parentliesis. 

^l^.  Manjuand's  inacl!iue«t.  even  with  only  four  letter**,  facilitate 

>  treatment  of  probleuiM  in  more  letterw,  whiU;  «LiU  It^avinu  con- 

mbie  for  the  mind   to  do  unaided.     It    ia  very  desirable   a 

line  on   the  same  principle  t^hould  l>e  constructed  with  aix 

tiers.    It  would  be  a  little  more  elet^ant,  perhaps,  instead  of  two 

Ijteye  to  each  letter,  to  have  a  handle  which  should  stand  up  when 

[the  letter  woe  not  used,  and  be  turned  to  the  right  or  left,  according 

|«e  the  letter  woa  to  be  uhcnI,  poaitivuly  or  net:ativcly.    An  ohvioua 

tAnaion  of  the  principle  of  the  machine  would  uUo  render  it 

■siblo  to  perform  elimination.     Thus,  if  six  letters.  A,  B,  C,  D, 

•IP,  F.  were  uned,  there  couhl  be  an  additional  face  which  should 

limply  take  no  uoticu  of  F,  a  third  which  should  take  no  notice  of 

\T  or  K,  a  fourth  which  should  take  no  notice  of  F,  K  or  D ;  and 

[!«§«  would  suflice.     With  such  a  machine  to  rem-eseiit  AB-I-CD, 

[We  ohould  proceed  as  follows:     Put  down  hamilc  E  to  the  loft. 

Srhe  left  hand  would  nittiirally  siijnify  the  negative.]  Leaving  it 
nwn,  put  down  handle  A  to  tlie  right  and  then  bring  it  back  after 
Jpulting  lh<*  cord.  Put  down  handle  B  to  the  right  and  j>ull  the 
l-Ciird,  nnd  then  reatore  handlea  B  and  K  to  the  vertii'ul.  Next,  ]>ut 
down  handle  F  to  the  left  and  successively  put  down  the  handles  C 
and  JD  to  the  right,  as  before.  After  restoring  these  to  the  vertical, 
put  tlown  handles  E  and  F  to  the  right,  and  pull  the  cord.  Then 
we  flUooJd  aee  on  Uie  third  face 
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(A+B-fC+D)  (A+b+C4n)  (A+b+C+d)  (A+B+C+d) 
(A+R+c-i-D)  (A+b+c+D) 
(a+B-fc+D) 

(a  +B+C+D)  (a  +B-KM-  d) 

or,  vhat  comes  to  the  same  thing, 
aBCD+abCI) 
ABCd+ABCD+AbCD 
ABcd+ABcD 

I  do  not  think  there  would  be  any  ereat  difflouUy  In  constructing 
a  mnchine  which  should  work  the  logic  of  relations  with  a  larfse 
nimibtr  of  terms.  But  owing  to  the  ttreut  variety  of  ways  in  wlncU 
the  same  premises  can  be  combinetl  to  prwluce  different  conclu- 
sions in  thnt  brancli  of  logic,  tlie  nmcbine,  in  ita  first  state  of  devel- 
opment, would  be  no  more  mechiuiicul  than  a  band-loom  for  weav- 
ing in  many  colors  with  many  hhutili-H.  The  stu<ly  of  how  to  \iam 
from  such  a  macliine  as  that  to  one  corn>j4pon(lirig  to  a  Jacquard 
loom,  would  bo  likely  to  do  very  much  for  the  improvement  of 
logic. 

C.  S.  PsutCB. 

The  Funetions  of  Ou  Brain.    Bv  David  Ferribb,  M,  D.,  LL.D., 

F.  B.  S.     St'c'ond  lUlition.     6.  P.  Putnam's  Sons.    New  York, 
1880.     Pp.  xxiii.,  498. 

DU  Fitnction$- Localization  a^f  der  Orothirtirinde.  '^'^on  L.  Luciani 
nnd  G.  Pcppilli.  Deutcche  Ausgnbe  von  Dr.  M.  O.  Fntcnkcl. 
Leipzig,  ISm.     Pp.  vii.,  414. 

Wlicn  the  first  e«lition  of  Furrier's  work  appeared  in  1870  it  nt- 
tructcd  the  attfiition  r»f  English  readers  to  the  subject  of  the  locali- 
xation  of  brain  functions,  and  made  an  important  addition  to  the 
nia.*»  of  facts  which  had  already  1>ghuu  to  accuiiiulate  u|>on  that 
gubject.  Fritzsch  nnd  Hitzigha'd  determined  in  1870  the  existi-nce 
of  a  definite  area  on  the  Hurfare  of  the  bminaof  vertebrate**,  irrita- 
tion of  which  produced  movements  of  the  limbs,  and  destruction  of 
which  caTi9C<l  paralvsis-  Forrier  not  only  confirmed  the  reaulta  of 
the  German  phyaiologists,  but  went  a  step  farther  and  succeeded  in 
demontiirating  the  existence  of  variou.s  sensory  areas  in  the  bmin, 
deetniction  of  which  proitiiceil  a  h*e  of  si:>me  one  of  the  powers  of 
conscious  perception.  It  was  very  natural  that  results  of  i^uch 
physiological  importance  should  l>e  tested  carefully,  and  there  is 
probably  no  field  of  iminiry  in  which  during  the  past'ten  years  more 
active  work  has  been  done  nnd  more  acrimoninus  controversy  has 
nri«en.  Hardly  any  two  investigators  can  be  fouml  who  agree  as  to 
the  extent  of  tlie  various  aensorv  urea3,  and  the  mi)t*t  different 
opiuioris  a«  to  the  interpretation  nf  the  results  of  experiment  have 
Iteen  defentletl.  Ferrier's  second  edition  is  ijssued  partly  in  order  to 
offer  new  facts  from  new  experiraenta  and  to  modify  former 
opinions  in  light  of  these  new  faclfl,  partly  in  orrJer  to'  re^jly  to 
criticism,  nnd  partly  in  order  to  defend  his  own  interpretation  of 
his  factii.  The  work  is  almost  wholly  rewritten,  nnd  diflerB  in  m> 
many  respects  from  the  lirsl  edition  that  it  requires  notice. 

The  work  of  Luciani  an<i  ScppilM  received  the  Fossati  prize  of 
Institute  of  >!s?ience  of  Ivonihardy,  and  was  considered  worthy 
immediate  translation  into  German,  not  only  because  of  the  new 
discoveries  and  new  views  contained  in  it,  but  also  because  of  the 
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fingolflrly  anprejudice^i  and  impartiftl  views  pretiented  of  the  entire 
f^mtrciTerfly.    Ami    this  Uitter  characteristic  dc?9erves  to  ho  com- 
tiicu'lod,  for  mach  that  is  valuable  in  the  irritingH  of  Ferrier,  Goltx, 
Monk,  and  othery,  who  have  taken  an  active  part  in  the  ditwussion 
r««aT.iing  the  Jocalization  of  fnnctions.  in  olwoiin-ii  hv  Iht;  intenftity 
of  perfwvnol  rriticifliii  ami   nM-riininntion  witli  which   it  is  Ictaitwl 
tiown.     The  Italian  atiihorM,  tlirju;:li  lu'lding  very  definite  positions 
<>i  their  own,  Imve  siu'iC£-<le*l  in  HtiitinK  the  views  of  op|>oneutJi  with 
tainu'wi,  and  have  sugirested  many  probahle  interpretations  of  Heem- 
iiiirly    rftntnidictory  iacXs  which  may  reconcile    the  inconBistent 
-.    Tliev  have  added  to  the  vahie  of  their  work  by  ap- 
tt  a  collection  of  casca  of  bmin  diwasc  in  man,  which 
rrn  to  comimro  the  re-'nilta  of  physiological  experiment 
"f  Ltatii'jI'jgiad  uhj^ervation. 
i.     ,  ...  of  the  eriticirim  of  Goliz  it  must  he  jKlmitted  that  the 
liievry    of    loealizaiion   has   gained  nlmoAt   univerMul   aceeptam-e- 
VariooB  arean  of  cortex  of  the  brain  are  now  admitte<l  I o  preside 
over  ami  to  l)e  necoasary  to  various  forms  of  mental  activity.    Cer- 
tain parto  of  the  cerebral  cortex  receive  impulses  from  the  senBory 
ortfans  and  jirescrve  them  as  meonorie^.    Other  parta  send  out  vol- 
antory   impulBt-s  to  the   motor  apfmratus.     The  motor  area.i  are 
^definil4.dy    known    and    accepted.    The    contruversv    nov    among 
"physiolcjjUtfii  i>i  renarding  the  exact  limitw  of  the  different  wnsory 
irea*.     Ferrier  lays  down  these  ureaa  in  his  diagrams  iia  little  cir- 
|tie«,  each  separate  from  every  other ;    and  this  extreme  position 
^UKt  l»e  admitte^I  to  be  a  logical  consequence  of  the  admission  that 
tK-alizution  is  possilile.    Munk  extends  his  areas  somewhat  more 
|lridely,  d<.H?s  not  limit  them  so  exactly,  and  yet  does  not  allow  one 
Ufa  to  invwie  the  domain  of  the  next.     He  goes  even  further  than 
Ferrier  in  Unaiing  the  v*ignal  sense,  making  differt-nt  r>arts  of  the 
r«ccepted  cortex  correflp'jnd  to  diffcrentparts  of  the  retina,     Luciani 
bohU  that  each  sensory  area  is  extensive,  and  that,  at  its  borders, 
it  not  ntily  is  not  sharply  marked  off  from,  hut  really  overliitia  that 
of  fr(]jacent  areiut.    Gollx  admlU  that  there  is  a  functional  dint-renoo 
between  the  anterior  half  and  the  i>o8lcrior  half  of  the  brain,  hut 
will  not  allow  that  any  distinct  sensory  or  motor  area  can  he  ont- 
lincl,  riaiming  that  tlie  assertion  of  FlourenB  was  correct  and  that 
the  hraiii  act^  as  a  whole. 

A  di--*tinction  has  been  proposed  b^  Exner  which  should  Ijc  mcn- 
tiono"!  here.     Kxner  iK'licves  that  it  is  necetwarv  Uj  admit  the  exist- 
ence of  hotli  absolute  and  relative  functionaf  areas.     An  absolute 
area  is  one,  injury  to  which  is  always  foIlowtKi  by  loss  of  the  func- 
■  "Son.     A  relutive'area  is  one.  injury  to  which  is  sometimes  but  not 
Ivays  followed  by  a  loss  of  the  function.     For  each  sense  there  is 
,  alisoliite  arcJi.  which  is  purrounde<l  by  an  extensive  relative  areft, 
(and  the  relative  nrcns  for  different  scnst-s  rnny  to  some  extent  coin- 
leide.     This   distinction   is   virtually  a<lmittetl   by   Luciani.   whose 
erimeiitfl  prove  that  loss  of  function  is  fiermanent  when  the  ab- 
ilVile  Ari'jut  ore  ilcstrnved,  but  may  l>e  temporarv  when  the  relative 
I  only  are  afTectecL    It  is  not  admitted  by  ferrier,  yet  his  own 
mt  of  his  experiments  may  be  cited  in  favor  of  such"  a  view,  for 
■  iwlmits  that  in  fiome  of  his  ex[>oriment6  the  function  returned 
tsft^r  the  supposed  centro  was  destroyed.    (.See  p.  22  et»eq.,  where 
[ft  is  rttiiled  that  destruction  of  the  angular  ^-rus  Tiroiluces  only 
Itrnnsient  hiss  of  vision  in  the  opposite  eye,  whife  if  ilie  destruction 
latso  involves  the  occipital  lobe  there  U  ftlso  permanent  hcmiopia). 
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It  is  not  admitted  by  Munk,  and  yel;  his  distinction  in  the  case  of 
disturbances  of  sight,  between  psychical  and  cortical  blindno»}. 
tui>;bt  cuHtly  he  referred  to  Eniich  a  Biniple  explanation.  To  an  inde- 
i^ondent  inqwirer  there  seems  to  be  much  in  favor  of  the  position  of 
Liiciana  and  Kxner,  us  it  appears  to  reeoncUe  iu  some  degree  the 
conflicting  stntcmc?nts. 

Any  one  who  reads  these  statements  carefully,  and  who  also  reads 
the  detailed  account  of  the  experiments  upon  which  they  are  baaed, 
must  be  impressed  at  once  witn  the  fact  that  the  differences  are  due 
rather  more  to  tho  interpretation  of  the  experiments  than  to  their 
actual  results.  It  is  n  very  difficult  matter  to  ascc^rtain  just  what 
functions  are  wanting,  or  to  what  degree  aiiv  one  fuuction  is  im- 
]«Lred  in  an  animal  after  an  operation  on  tfie  brain.  Tht*  result 
which  ttu"  obsorvor  looks  for  is  the  one  most  likely  to  be  found,  and 
asananintid  cannot  oommuuicate  its  own  senHaiions  in  l&n^ia)^, 
much  is  left  to  be  gneased  at.  It  is  for  thU  reason  that  experimenta- 
tion in  snimaU  seema  to  be  of  much  less  im|H:prtancu  in  deciding 
upon  the  location  nf  sensory  areas  than  the  results  of  pathDlogical 
observation  in  man.  .Uank,  Kxner,  and  Luciani  appml  to  pathology 
frequently  and  claim  that  it  supports  their  varioua  positions.  Kerrier 
seems  leas  inclined  to  admit  this  kind  of  evidence  (p.  270),  possibly 
becnuae  it  fails  to  Bup]>ort  some  of  the  positions  which  ha  holds  as 
opposed  to  other  observers — e.  g.,  as  to  the  location  of  tho  tactile 
centres  and  the  visual  centre.  Yet  it  might  be  supiiosed  that  the 
English  physioloifist  would  insist  upon  this  class  of  evidence,  for 
he  has  directed  a  nnmber  of  operations  upon  the  human  brain  in 
cases  of  paralysis  recently  performed  in  Ix»udon  by  Victor  Horseley. 
Such  cerebral  operations  are  the  practical  outcome  of  the  doctrine 
of  locnlizatloQ,  and  have  1>een  its  most  brilliant  confirmation.  For 
the  Hiturtlion  of  the  motor  areas  of  the  brain  bcinjj  aKrecI  upon  by 
all  oxiicrinientcrs,  it  has  iK-en  possible  in  cases  of  paralysi.-*  from 
brain  tumor  or  abscess  to  trephine  the  skull  and  remove  the  disease 
from  the  brain,  with  the  result  of  saving  the  life,  and  iu  some  cases 
of  restoring  imrtially  or  wholly  the  function  of  the  paralyxed  limb. 
There  is  therefore  a  practiciil  importance  in  determining  the  loca- 
tion of  the  sensory  areas  of  the  brain,  in  oMor  that  such  operations 
may  be  performed  when  some  one  sense  is  lost  as  well  as  when 
some  one  limb  is  fHjwerless.  The  importance  of  observations  as  to 
tlie  effect  of  disease  on  the  human  brain,  and  the  necei»*ity  of  aocu- 
rato  localization  of  such  diseami  aftt?r  death,  has  not  been  exaggeratetl, 
ami  eonsi<ler:ible  effort  is  being  made  on  all  sides  to  collect  iind  eoni- 

Jwre  cases  of  such  a  kind.  A  definite  settlement  uf  the  controversy 
Iocs  not  seem  to  l>c  far  <listant,  for  in  respect  to  the  function  of 
sight  authorities  are  now  well  agreed,  the  vieiual  area  of  the  human 
brain  being  undmibtedlv  in  the  occipital  region.*  Wo  may  hoi>e 
for  equally  iMwitive  restdl^*  revfardiujr  other  areas. 

The  work  ftf  physiologigta  upon  the  cortex  has  brought  to  light 
the  importance  of  distintfiiiahing  reflex  and  automatic  activity  from 
conscious  voliliuiuil  motion  ;  and  the  subcortical  perception  of  stm- 
sations,  which  always  results  iu  an  automatic  response,  from  the 
cortical  perception  of  sensations,  which  is  always  conscious,  and 
which  may  or  may  not  give  rise  to  action.  And  among  the  most 
interesting  results  is  tho  dotennination  of  the  facts  that  conBcious 
mental-action  perception,  together  with  memon*  and  volition,  are 
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fanctiona  of  the  cortex  aIodg  ;  alao,  thai  the  association  of  iilcos  ia 
Mvureil  bv  Iho  iiitimati}  iiuiun  of  vartoas  &r^d  of  the  cortex. 
through  the  medium  of  uerve  fibres  poasing  jost  beneath  the 
Airface. 

In  view  of  the  remarkahle  work  which  ia  being  done  at  preeeni 
in  the  department  of  iiayciio-physicfi  in  measuring  the  time  of  snch 
processes  of  a8sc***iatinn",  tlie  sl'iuly  of  Itio  phyeical  basin  of  the 
phvsiological  process  gains  in  interest. 

The  pnysiologiatfl  have  sacceede<I  in  demonstrating  the  complex 
organic  b^ia  of  memory  by  these  experimentii  upon  the  cortex.  It 
is  now  evident  that  we  must  spi^ak  rather  of  memories  than  of 
memory — each  »eii!»ory  or  motor  act  U>4ivis(r  behind  it  a  molecular 
change  in  the  cortex  which  is  to  be  regard<xi  as  the  physical  sub- 
atratam  necesBar\-  to  recollection  or  reproduction.  And  as  tlie 
meroorj'  of  any  single  object  ia  made  up  of  a  number  of  revived 
impreesion^,  e'ach  ueriverl  throiigli  n  ^epartite  sense,  and  each 
leceivetl  in  n  different  area,  the  ineutHl  image  of  the  object  in- 
volvea  the  activity  of  various  parts  of  the  cortex,  the  revival  of 
nnmc^ouB,  distinct  memory-pictures,  joined  in  a  complex  unit.  It 
follows  that  a  single  set  of  memories  may  bo  lost  by  disease  in  one 
part  of  the  bntin,  while  other  memories  remain,  a  conclusion 
which  is  amplv  illustrated  in  thu  phenomena  of  aphasia.  (Fer- 
rier,  pp.  M(M*W). 

That  there  is  any  necessity  for  ^Kislulating  "ideational  centres" 
distinct  from  the  correlated  sensory  and  motor  centres,  is  com- 
bsiltcd  by  Ferrier.  "We  have  in  theWn.sory  and  motor  centres  of 
the  cortex  the  9ul«trata  of  the  respective  forms  of  sensory  percep- 
tion and  ide-ation,  and  of  the  imlividiial  acts  of  volition,  simple 
and  c«:»miM>und,  as  well  as  of  the  feelings  associated  with  their 
activity.  It  seems  more  reasonable  to  suppose  that  there  may  be 
higher  and  lower  de^Tces  of  complexity  or  evolution  in  the  same 
centres  timn  to  usr^umc  the  separate  existence  of  more  highly 
evolved  centres  for  wliich  no  evidence  is  obtained  by  the  rusult-s  of 
experimentjil  research."  (Page  4fl0.)  "Intelligence  and  will  have 
no  l".«cal  liabitation  distinct  from  the  sensory  and  motor  substrata  of 
the  cortex  generally.  There  are  centres  for  special  forms  of  sen- 
sation and  ideation,  and  centres  for  special  motor  activities  and 
reqnisitions,  in  response  to  and  as  aesociation  with  the  activity  of 
sensory  centres;  and  these,  in  their  respective  cohesions,  actions 
and  interaction!*,  form  the  substrata  of  mental  operations  in  all 
their  asjteHs  au<l  all  their  range."    (Page  467.) 

The  discusfion  of  the  psychological  side  of  brain  action  Is  more 
intelligent  and  plHlos<)pliical  in  the  KngHsh  than  in  the  Italian 
work.  But  l»oth  of  these  books  may  bo  recommended  for  careful 
perusal  to  anyone  who  desires  to  become  familiar  with  the  facts 
ujwn  which  the  theory  of  the  localisation  of  brain  functions  is 


M.  Allex  Starb. 

J^Vdnrf*  OaUon.  on  tks  Per$UUmy  of  Type. 

In  his  opening  address  as  President  of  the  Anthropological  sec- 
tion of  the  British  Association,  at  its  Aberdeen  meeting,  Francis 
Gallon  gave  «n  account  of  his  researchep regarding  the  inheritance 
of  size  in  peed  and  of  stature  in  man,  a»  weil  as  certain  generalisa- 
tions which  he  deduces  from  his  observations.     His  oljservatioos 
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haye  been  warmly  and  lufltly.  welcomed  bjr  all  students  of  inherit- 
ance.  as  valuable  ooiitriDutioiia  to  our  poaitlve  knowledze  of  a  sub- 
ject where  the  Httaininent  of  positive  knowlwlge  U  peculiarly  diffi- 
cult j  but  it  seems  to  me  that,  although  the  general  concluaioiiB  are 
worded  with  the  greatest  care,  they  are  in  some  respects  misleading, 
an<l  opposed  to  our  general  kiiowroil>'e  of  ihe  subject. 

A  few  extracts  will  serve  to  exhil»il  the  reaultaof  his  observalions 
and  the  character  of  his  general  deductiuDS.  He  save  (Nature, 
Sept.  4,  18S5) :  *'  It  is  some  years  since  I  made  an  extensive  series 
of  experiments  in  the  produce  of  seeds  of  diiferent  Bizes.  but  of  the 
same  aiiecies.  •  •  *  It  appears  from  these  experimenta 
that  the  offspring  did  v'  tend  to  resemble  their  jiareut  seeds  in 
size,  but  to  be  always  more  mediocre  than  they  ;  to  be  smaller  than 
they  if  the  parents  were  larpe  ;  to  be  larger  than  the  parents  if  the 
parents  wore  very  small,"  and  that  the  analysis  uf  the  family 
records  of  the  heights  of  206  human  imn^utj*  and  030  children  fully 
confirms  and  gooa  far  beyond  the  conclusion;*  he  obtaineil  from 
seeds,  as  it  gives  with  great  precision  and  unexpected  colierence  the 
numerical  value  of  the  regression  towards  mediocrity.  He  points  out 
that  this  re^rewion  is  a  neccsKary  result  of  the  fact  that  "the  cliild 
inherits  partly  from  Iuh  piirent«,  partly  from  his  ancestors.  Speak- 
ing generally,' the  further  his  genealogj-goes  back,  the  more  numer- 
ous and  varied  will  his  anct'stors  hecome,  until  they  cease  to  differ 
from  any  eqaally  numerous  sample  taken  at  haphazard  from  the 
race  at  large,  Tiieir  mean  stature  will  then  be  tue  same  as  thai  of 
the  race  ;  in  other  words,  it  will  bo  mediocre."  He  illustrates  this 
by  comparing  the  result  of  the  combination  in  the  child  of  the 
mean  stature  of  the  race  with  the  pecnl iariiies  of  its  parenta,  to 
the  result  of  pouring  a  uniform  projjortlon  of  pure  water  into  a  ves- 
sel of  wine.  It  dilutes  the  wine  to  a  certain  frai-tion  of  its  original 
alcoholic  tflrength,  whatever  that  HtrengtU  may  have  been. 

Ho  then  goes  on  to  conclude  that  the  law  of  repression  to  the 
type  of  the  race  "  tells  heavily  against  the  full  hereditary  transmis- 
sion of  any  rare  and  valuable'gift,  as  only  a  few  of  many  children 
would  resemble  their  parentjj.  The  more  exceptional  the  gift,  the 
more  exceptional  will  lie  the  pood  fortune  of  a  parent  who  has  a. 
Mon  who  dgiials,  and  stilt  more  if  he  has  a  son  who  surpasses  him.*' 
The  law  is  even-handetl :  it  levies  the  same  heavy  succeasion  tax  on 
the  transmission  of  Imdnessaswell  as  goodness'  If  it  didcoumges 
the  extravagant  expectations  of  gifted  parents  that  their  children 
will  inherit  all  their  p<;iwer«,  it  no  leas  discountenances  extravagant 
fears  that  they  will  inherit  all  their  weakni't«eM  and  diseases." 
•  •  *  "Let  it  not  bo  supposed  for  a  moment  that"  the 
"figures  invalidate  the  general  doctrine  that  the  children  of  a 
gifted  pair  are  much  more  likely  to  be  gifted  than  tho  children  of 
a  mediocre  yiair  ;  what  it  asserts  is  that  the  ablest  children  of  one 
gifted  pair  ih  not  likely  to  be  as  gifted  as  the  ablest  of  &U  the  child- 
ren of  many  mediocre  pairs." 

My  first  criticism  of  Gallon's  data  as  a  basis  for  generaliKation  is 
that'thev  are  misleading  in  so  far  as  they  foil  to  discriminate  l)e- 
tween  ine  persisti'ucy  of  hereditary  and  that  of  non-hereditary 
parental  peculiarities.' 

The  dejwrture  of  a  human  being  from  the  normal  stature  %f  tho 
race  may  be^in  example  of  any  one  of  three  classes  of  phenomena : 

1.  It  may  bv  physiological,  or  due  to  influences  which  during  the 
life  of  theindividual  tend  to  dwarf  or  to  develop  it.    The  short 
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stature  of  sailors  is  usuollr  nUribute*!  to  this  cause,  ami  It  is  pos- 
sible that  the  size  of  the  seeds  and  thestatnreof  kdiuo  of  the  human 
parenta  was  phy Biological.  In  thiu  case  there  is  no  reason  to  ex- 
pect any  tendency  towards  perpetuation. 

2.  A  variation  may  be  congenital  but  not  hereditary,  as  when  a 
ringle  ffiant  or  dwarf 'is  born  in  a  family  where  the  ancestors  and 
desccnaantB  have  the  normal  stature. 

3.  The  peculiarity  may  be  con^eultal  and  hereditary,  as  it  is 
when  a  certain  staturf  is  charactenetie  of  the  brothers,  sisters,  and 
colaterai  relatives  of  a  parent ;  when  it  is  a  family  characteristic, 
or  when  it  is  characteristic  of  a  variety  of  the  human  race,  like  the 
Bushmen. 

There  is  ample  evidence  that  the  persistency,  in  the  descendants, 
of  a  parental  peculiarity  varies  greatly  according  as  it  belongs  to 
one  t->r  the  other  of  these  classes,  and  we  know  that,  ouite  inde- 
pendently of  any  selection,  a  here«litary  peculiarity— that  irf,  one 
which  is  shared  tiy  all  the  memljers  of  a  family — often  shows  an 
astonishing  tendency  to  persist  in  later  generations,  quite  independ- 
ently of  the  time  during  which  it  has  already  persisted. 

A  most  remarkable  i (lust ration  may  be  found  on  pMe  30  of  Pro- 
fessor BelTs  memoir  on  "The  Formation  of  a  Deaf  X'ariety  of  the 
Human  Race."    (Mem.  Nat.  Acad,  of  Sc,  Nov  ,  1883). 

In  the  H.  family,  of  Kentucky,  two  brothers  and  a  sister  inbcr- 
Ite*!  from  their  parents  a  common  predisposition  towards  deaf ness, 
as  is  sliown  by  the  fact  that  tliey  all  became  the -ancestors  of  con- 
genital deaf  mutes,  although  only  one  of  them  was  deaf.  We  have 
no  information  regarding  the  first  generation,  the  parents,  but  in 
the  second  generation  one  of  the  three  children  was  deaf.  In  the 
third  generation  nil  the  descendants,  eleven  in  number,  were  deaf. 
In  the  fourth  generation  the  record  is  incomplete,  but  all  the  child- 
ren which  are  known,  tvix  in  number,  were  deaf.  In  the  fifth  gen- 
eration selection  waa  intrrnluccd,  as  three  of  the  children  married 
deaf  mutes.  The  records  are  very  incomplete,  bat  of  the  six  d^ 
Bcendants  known  one  was  deaf. 

The  genealogy  of  this  family  is  given  in  the  following  table, 
which  eervee  to  show  that,  in  case  of  a  hereditary  |>ecnliarity,  the 
tendency  of  the  children  to  ri*fli*njble  their  parents  may  be  vastly 
greater  than  their  tendency  b^  revert  to  the  normal  type  of  the 
race. 
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I  find  smongsome  notee  which  Professor  BcU  has  kindly  placed 
in  my  hanHs  another  iDteresting  case,  0.  U.  wag  the  only  de&f 
child  in  a  family  of  eleven  children.  He  had  four  children,  two  of 
them  deaf,  and  three  gmndchildren,  two  of  them  deaf,  so  tlint  the 
relative  predisposition  of  bis  parents,  Limself  and  his  children  to 
tnasiuil  deafness  may  be  represented  by  three  fractions,  A,  1,  f- 

It  is  only  in  a  figurative  sense  that  we' can  bay  tliat  a  child  is  the 
offftpriog  of  remote  ancestors  as  dintinguifihed  from  its  parents; 
for  even  if  we  believe  in  the  continuity  of  germinal  protoplasm,  it 
ftill  remains  true  that  all  the  matter  in  the  fertilized  e^  comes 
Irom  the  parents,  and  the  history  of  the  Kentucky  family  shows 
that  a  hereditary  variation,  even  when  it  is  not  very  ancient,  may 
be  mach  more  potent  than  alt  the  inflaeuce  which  comes  from  on* 
ccstry.  • 

These  fact«,  and  many  more  which  miglit  be  quoted  from  oar 
atock  of  Information  regarding  domedtioated  animals  and  plants, 
show  that  if  Galton  had  studied  the  persistency  of  hereditary  peca- 
iiiritiee  of  stature,  ind^^pendently  of  selection,  bis  results  might 
bive  been  quite  difTereni,  and  the  ex|>ericnce  of  all  breeders  shows 
that  if  he  had  tabulated  by  themselves  the  cases  where  the  parents 
had  the  jams  hereditary  jMiculinrlty  of  stature,  whori.'  s*'U'(.iion  bad 
been  ezercisedt  his  general  coaclusiou  would  be  quite  inapplicable 
to  the  result. 

A  few  months  after  Gallon's  paper  was  printed  another  paper  ap- 
peared by  a  well-known  authoritv  (Die  Betioutung  der  sexuellen 
Forlpflanzung  fiir  die  Select ions-lrhuorio,  Wcismann,  Jan.,  1886J, 
sod  on  page -10  I  find  the  statement  that  "when  the  same  part  is 
greatly  developed  in  both  parents,  the  experience  of  breeders  shows 
that  it  is  BtiJl  more  developed  in  the  children." 

It  is  undoubtedly  true  that  tlio  average  child  ts  less  aberrant  than 
the  parents,  and  that  each  child  inherits  a  lentlency  to  revert,  or, 
as  Gallon  shows,  to  lie  midway  between  its  parents  and  the  type  of 
the  race  ;  but  it  is  also  true  that  when  both  parents  have  the  same 
[*ni!ittrity  there  is  a  very  comtiderable  probability  that  some 
children  will  equal  or  surpass  them,  so  that  the  peculiarity  may  he 
njiidly  culminated  by  selection. 

(Jalton  overlooks  the  fact  that  the*' type"  itself  is  not  a  fixed 
qoantity,  since  it  admits  of  rapid  modification  by  the  continual 
MlectioD  of  such  slight  variations  as  constantly  present  themselves 
voder  the  ordinary  and  normal  conditions  of  life. 

It  seems  to  me  liiat  the  following  observations  disprove  his  state- 
ment that  "  the  appearance  of  a  new  type  is  due  to  causes  beyond 
our  reach,"  as  tltey  show  that  the  tyjw,  that  is,  "the  ideai  form 
toward*  which  the  children  of  ihone  vho  deviate  from  it  terid  to  regre»B" 
[GaUon)  may  itsalf  be  rabidly  motlified  by  selection. 

The  obsen-alions  ore  given  by  Frits  MuUer  in  a  recent  number  of 
Kottmos  (Ein  ZuchtunfOBgesuch'an  Mais,  Kosmos,  1SS6,  2, 1,  p.  22). 

Yellow  corn  is  very  variable  in  many  respegjs.  The  number  of 
raws  of  kernels  on  the  cob  is  usually  from  8  to  16,  cobs  with  10  or 
12  rows  being  the  most  common,  while  one  with  18  or  20  rows  is 
tery  seldom  found.  A  search  througli  several  hundred  cobs  gave 
hini  one  with  18  row.^  but  none  with  more. 

In  1S67  he  sowe<l  at  <]ifFerent  times,  and  in  such  a  way  as  to  pre- 
vent crossing,  (1)  the  seed  from  the  cob  with  18  rows,  (2)  the 
sceil  from  the  finest  10  rowe<l  ears,  and  (3)  the  seed  from  the 
tiue»t  14  rowed  ears.    In  1868  he  sowed  U)  seed  from  a  16  rowed  ear 
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-which  bad  grown  from  seed  from  a  16  rowed  ear,  (2)  seed  from  an  18 
rtiwed  cnr  Trom  10  rowed  geed,  and  (3)  seed  from  an  18  rowed  ear 
frum  18  rowed  eoed. 

In  IBOO  lio  Bowed  (1)  seed  from  an  18  rowed  ear  with  13  rowed 
pnrentd  niid  ^rrandparonU,  (2)  seed  from  a  20  roved  ear  with.  18 
rowed  vnt-ontit  and  grandparents,  and  (3)  Aced  from  a  22  rowed  ear 
fmin  Ht't'd  from  an  18  rowed  car,  prfnluced  from  seed  from  a  16 
rowed  car.    The  reflullB  ore  given  m  the  accompanying  table  : 


1807. 

1868. 

IWB. 

Kumbor  of  mwii  on  J 
oob     from     wbloh  V 
Mcd  was   taken....  \ 

U 

16 

»18 

16 
16 

16 
18 

18 
18 

18 
IB 
16 

16 

18 

ao 

IQ 
18 

a 

No.  of  oobspTtxIuoed.. 

8»  {    8» 

306 

1780 

883 

480 

ztea 

740 

873 

^ 

14.4 

411.0 

86.6 

H.S 

.5 

S6 

8. 
».8 
48  .fl 
18.7 

6.8 
.1 

.6 

1. 
IS. 
'•fl.S 
S4.S 
12.6 
.8 
■S 

1.4 
29.8 

SS.2 

4.9 

.8 

n 

56 

% 

% 

% 

.8 
14.6 

46.7 
28.7 
U.8 

i.a 

.8 

.8 

7-9 
864 
88.8 
18.5 

4.4 
.2 

.1 
a.i 

ST.3 
33.fi 
18.0 
9.0 
.6 

0.1 
£8.5 
41.6 

ao.s 

S.8 
.8 

2.7 
£5.3 

41.8 
24.1 

4.8 

1. 
.5 

U.flt 

14.06   U.O  1 

U.IA    li.% 

lA.as 

15.5: 

15.7*1 

1 

It  wilt  be  seen  from  tliia  table  that  the  nnmber  of  ears  with  few 
rows  decreiUfeH  very  rapidly  in  children  produced  from  seed  taken 
from  earn  with  many  rows,  and  that  the  greater  the  number  of  rows 
on  iho  ear  fmm  wlifch  8ceil  is  taken,  the  smaller  is  the  number  of 
earn  produced  with  a  8mall  number  of  rows.  It  is  also  plain  that  as 
the  uuml>er  of  rows  on  the  ear  from  which  seed  waa  taken  increases, 
the  lUHulwr  of  ean*  pro'Iuced  with  a  largo  immbf  r  of  rows  increases, 
and  that  wt*  have  ixx  each  coae  a  very  considerable  number  of  ears 
whicli  equal  tlioir  ])arent8  and  a  few  which  excel  them,  even  when 
the  parent  seeds  are  far  beyond  the  maximnm  of  all  ordinary  corn. 

Fritz  Miillcr  says  that  he  has  never,  except  in  three  instances, 
found  an  ear  with*  more  than  18  rowa,  and  Darwin  in  his  **  Varia- 
tion "  puts  the  mnximum  at  20  rowa,  yet  we  have  in  the  children  of 
seed  frum  a  22  n^wed  oar  no  lees  than  4.8  per  cent.,  or  no  Iubs  than  18 
ears  out  of  373  with  20  rows,  and  one  ear  out  of  373  with  26  rows.  I 
amquitf  unable  to  reconcile  thi.-*  result  with  Gallon's  statement  "that 
the  ablest  children  of  one  gifte<l  jiair  are  not  likely  ^>  lie  as  gifted  as 
thenbleAtof  all  the  children  of  many  mediocre  pairs."  It  is  undoubt- 
edly true  that  if  MiiUer  had  j)lanted  in  18(>i)  all  the  seetl  from  the 
2,611  ears  which  Iw  raise<l  in  181^,  in.ilead  of  planting  seed  from 
only  three  ears,  the  chance  of  finding  among  the  deecoadanta  ears 
with  26  or  more  rows  would  liave  iK'en  somewliat  iucrrased.  In 
this  oaf»o,  however,  the  parcnt8  would  not  have  been  mediocre,  for 
nearly  all  of  them  were  above,  and  many  of  them  far  above,  the 
averoice  for  the  race,  and  the  chance  of  fimliug  in  ordinary  com  ao 
ear  with  20  rows  is  ao  small  that  it  may  bo  treattni  ns  zero. 

The  results  also  seem  strongly  op|H>eed  to  Cfaltin's  statement  that 
his  law  tells  hcavUy  against  the  full  bereditar>'  traoamiasiou  of  any 
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rare  nnd  raloable  gifts,  for  an  examination  of  tbo  tabic  will  show 
that  the  number  of  chililron  which  resemble  their  parenta  increases 
in  this  case  with  each  successive  generation.  Thus  the  see-l  plauletl 
in  Ida?  from  an  ear  with  18  riiwH  proiluccni  12.0  per  cent,  of  13  rowwl 
children.  The  18  rowed  ear  planted  in  1868  from  an  18  rowed 
parent  cob  produced  18.2  per  cent,  of  16  rowe«l  children,  and  the  18 
rowed  eee<i  planted  in  ISftlt  from  18  rowed  parents  and  i!nind|nirent.s 
produced  18.6  per  cent  of  IS  rowed  children.  The  series  ia  12.6  per 
cent.,  18.2  per  cent'.,  18.(>  t>er  cent. 

A  percentatce  of  18  gifted  children  to  the  hundreil  roay  be  dU- 
crmniginK  to  the  "extravagant  expectations  of  giftetl  parents  that 
their  ehildron  will  inherit  all  Iheir  poweru,"  but  it  is  a  most  jxitent 
factor  in  the  process  of  race  mollification  by  selection. 

Miiller'fl  taole  shows,  like  tialton's  obwervationH,  that  the  ^rreatCBt 
nnmber  of  children  are  not  like  thei  parents,  but  internjediate  be- 
tween them  and  the  "type"  or  the  average  for  the  race.  This  is 
exhibite'i  in  the  following  table,  in  which  the  number  of  cars  in 
the  parent  cob  is  given  in  the  left-hand  column,  and  the  percenta§:e 
of  earn  with  tlie  same  number  of  rows,  produced  by  the  chibiren  m 
the  second  o:>lunin,  and  the  i>ercenta«;e  of  ears  produced  with  the 
dominant  number  of  rows  in  the  third  column. 


1807 

14 

14  rows  3o. 6  % 

12  rows  48  % 

1807 

16 

10     *•    18.7  St 

14     "    48.0% 

1688 

18 

16     "    22.2% 

14     "    43.5% 

^2867 

Ifl 

IS     "    12.6% 

14     '*    37.8% 

■rl668 

18 

18     *'    18.2% 

14     "    35  4  % 

■J869 

18 

18      "    18.6% 

14      '•    37.3% 

■1669 

30 

20     "      2.8% 

la     "    41.6% 

■  l689 

22 

22     "      1.    % 

16     "    41.8% 

It  is  thus  seen  that,  like  stature,  the  number  of  rows  tends  to 
revert  to  the  tyiK*,  bnt  then  it  will  also  be  seen  that,  in  only  three 
generations,  the  type  iti*elf  niav  Ite  ho  greatly  tnoilili&i  by  sel'uction, 
that  the  minimum  of  the  thml  aenenition  may  bu  equal  tn  the 
mean  of  the  tirst  generation,  and  the  mean  of  the  third  generation, 
16  ruws,  is  in  this  case  very  near  the  maximum  for  accidental  ears. 

W.  K.  Bkooxs. 

PtwUt  experimental^  »iir  le»  iUutiom  tintiquet  et  dynamiqvet  de  direc- 
tion pour  »erir  a  determiner  le»  fonetion*  dee  canauj.  dem^eireu- 
taire*.  Par  Yvia*  Dei.aoe.  Archives  d*  Zool.  Exper.  No.  4, 
1886.    pp.  630-624,  (with  index.) 

Since  the  days  of  Flourens  there  have  appeared  few  more  valua* 
ble  contribulio'ns  to  the  phvsiology  of  the  senae  of  equilibrium  and 
of  the  semi-circular  cannU  than  this  work  of  Profesaor  Pelage. 
The  author  goes  far  toward  reconciling  the  conflicting  opinions  of 
tbo«e  who,  on  the  one  hand,  hold  that  the  scmi-cireular  cauala  are 
tpecial  spatial  sense -organft,  on  whose  activity  depemls  every  sense 
of  position  or  direction  of  movement  of  the  body;  and  of  thoec  who, 
on  the  other  band,  think  there  is  no  g«uHi  evidence  of  n  normal  re- 
lation between  these  organs  and  the  sense  of  etpiiUbrium.  The  gen- 
end  question  is  Ibis :  When  the  eyes  are  closed,  through  what 
wiue  or  Btiiiftea  do  we  derive  ideas' of  the  direction  of  objects  in 
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arhl  '^  ihf  f09iti'*«  c»f  f^tr  bcniicB  with  reference  to  them  J 

'li<wiT     Since  any  senBe-orgAn,! 
•lu.  may  give  ri&e  to  illosioiiB] 
:  '"•  nf  sensorv  illusions  U  u 
:it  phvf*inlupirnl  cKanneir 
.t-d.    ^Vhen  viimal  pen»«r  I 
'  asof  the  dirertion  of  th^f 
^  Lire  at  rest,  and  of  motion 
.r  L>udMH  are  moTeu.    The  sabject 
'livided  into  a  study  of  atatie  and 

1  tbe  eyee  are  cloeed  vhat  is  th*] 
'  ■"    -f  the  direction  of  thii^  iB( 
',  with  eyelidedoeed  maa  1 
■s,  can  indicate  witbont  erroT'l 
m  ii\Mw  anil  the  position  of  the  Tarimw] 
if  t}w  !ie«d  l;e  tamed  as  Ear  as  poeBk-] 
•  uts  of  directioD  become  lalae^  1 
ne  as   If  external  spofe  bad 
1  >'  :iiir  tifteea  decreed  aboat  the  htaid  i 
iu  the  sunur  ptane^  bat  in  a  directiotkj 
<u>tit>n.    This  indicatea  that  the  oritaii ' 
itic  sense  of  diiectioii  tiea  ia  the  fatad. 
:(r''      If  the  obserrer  toma  bia  evea 
*.   rest,  illusion  is  the  aune  as  W- 
>  the  evoH  are  fnree<l  to  retain  their 
.    lisappear?.     It  can  be  shown 
^ic-tthat  when  botii  hc«d  and  ( 
.■•i;dly  move  throng  a  ^«ater ' 
iiivaleDt  to  a  pontXTe  rotabon  of 
vm\,  and  as  this  contraction  of  the 
<    uu(-onscious  sensation,  it  appears  as  < 
'1  through   an   (Hjnal  angle  imu.  in  an 
ruhided,  therefore,  that  static  neiitiatiofia  * 
Ji  the  eye-mosde  and  not  throng  th« 

^  lio  wo  tcain  a  knowledjn;  of  the  position  of 

,1  rvir_  with  eyes  cloeed  and  the  head  in  a 

■  his  Iwck  upon  a  board  which  ran 

'«.  ;ifi  llie  head  end  of  the  l>oard  is 

vex  rightly  eetimatea  his  poai- 

'^''•,  at  an^eeof  less  valae  he 

Ml'  siiyhii}  M->«  than  uie  reality,  but  after 

rror  riipidly  iucreases  in  the  otlier  direetion, 

'   '-^  inclined  at  an  ancle  of  120°,  the  body 

i>efld  downward.    Theee  remits  contra- 

•  ooK'Timenta  were  performed  in  essea- 

■  'HS  deriveil  from  ihe  eye-mu»cie» 

increase  this  illusion  of  pusition. 

:  ear  have  no  share  in  it,  for  the 

altering  the  muscular  and  cuta- 

hange  of  itositicn. 

wlge  of  (lie  iMjsition  nf  the  liody 

.  ,  ipon  innsi'ular  and  cutaneous  scn- 

^jii  general  iK-tUiibUii^  which  appreciates  the 

t.  of  the  IluiiJtt  and  mternal  organs  uf  the 
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DrminiK:  f^eruuUioiis  mtiy  be  divide  into  tho«e  produced  by  foto- 
tif'U  o1  the  body  mad  by  «nnip1e  translation  in  a  Rraight  Une^  We 
are  very  KnsiUT«  to  movements  of  rotation  imparled  t^vonr  bodW. 
Our  amhor,  like  preTiofu  observers,  baa  foand  that  when  the 
motiona  are  of  abort  daration  wo  can  Jndffc  not  only  angular  ai-celer- 
aliona.  bat  angular  velocities,  and  the  value  of  the  angles  travervei]. 
It  is  »q1v  after  prolon^pd  rotation,  a  condition  not  cxperienood  in 

linji:  '       I  motion  is  attended  by  failure  of  eeaaa- 

:i  in  the  opj-irj«ito  rUrection  after  arrcat. 

SI  e^vAi  18  rotation,  according  to  Dehigo,  we  are 

conarioiM  '-■:  velocitv,  and  n^it,  as  held  )»y  Mach,  of 

change*  of  -  ;::jnc.    "the  movements  of  roiation  were 

perforraed.  I  sensation  excluded,  round  each  of  the  three 

priDcip*]  av  tKxiy.     In  turning  round  the  vertical  axis  the 

fAmtrve-T  w-jm   indoHetl   in   a   1>ox   to  which  air    hut   no   light  was 
admittci,  and  which  watf  saspendcl  by  two  ropes,  the  twisting  and 
mtwiatiiig  of   which   gave  any  desircrl   vekirity   of    rotation.     lu 
■orefneiitfi  rf»und  the  other  axes  the  oljserver  waa  siipportwl  uf»f>n 
inrolTfng  table,  which  could  he  inclined  at  any  de^ireil  angle.    If, 
>  moreroent  of  rotation,  llie  [Mmition  of  the  liea<l  l)e  changed 

1  reference  to  the  body,  the  axiw  of  rotation  itself  appears  to' be 

tdUMed  in  tlie  same  plane  as  the  head,  and  with  an  equal  angle, 
lot  in  tbe  opposite  direction.  Wc  attribute  to  our  body  such  a 
■otiOD  aa  it  would  have  were  it  prolonged  in  ita  natural  relation 
Croai  llie  bea'l  in  iU  new  p<j!<ition.  It  aeeius  clear  from  thci^c  facia 
ffaat  the  organ  which  gives  us  scnsutiona  of  rotation  reftides  in  the 
h«ad.  Tbia  organ  cannot  be  the  e>-c,  for  it  was  found  that  the 
ocolai  iwiisatiuniii  produced  by  rotation  are  leas  powerful  than  those 
icallT  wl,  &nd  of  the  oppoaite  sign.    The  semi-circular 

maai?  ---mnl  ear,  from  their  anatomical  structure  and  by 

lh<*-  V.  "'iwing  injury  of  them,  seem  to  be  the  organa 

0©  wj:  iiions  of  rotation  depend,  and  tlie  current  ex- 

■laBaunii  <ii  tii'-ir  o^M-ration  through  the  excitement  of  their  audi- 
Mffy  B0fTe  filamentM.  <liie  to  variation  of  cndnlymph  pressure  as  the 
bead  y  tttrne<I  round  it^  different  Axen   is  prolmbly  the  correct  one. 

Tb*  MiiaaUom>  prcjduce*!,  with  eyes  clost-d,  hy'trunslution  of  the 
body  In  a  straight  line,  are  miu:h  le«H  delicate  than  thoHe  aroused 
hy  nMatlon.  When  the  movement  is  of  short  duration,  a  fairly 
comet  judgment  is  formed  of  its  velocity,  amplitude  ami  duration. 
WbeB  long  continues],  the  sense  of  motion  fails.  Sudden  arrest 
itf  ttp*  motion  docs  not  give  a  sensation  of  translation  in  the  oppo- 
,  iji.....(;..,.  if.-f,.  i(^  jn,  iltueton  an  to  the  direction  of  motion 
f  the  head  alone  is  change*! ;  therefore,  the 
Jn  1  -n  is  not  in  this  part.     The  sensations  of  trans- 

Mem  to  have  a  general  sotirce,  and  depend  ui>on  the  varied 
of  the  internal  organs  and  of  the  tiuiila  throughout  the 

In  brief,  U  may  be  said  that  M.  Dclage  admits  that  the  sense  of 
""  rium  is  siipp1ie<l  hv  sensations  having  several  different 
■areas.  Besides  the  purely  visual  sensations,  we  depend  for  our 
kmnrledce  of  direction,  either  static  or  dynamic,  Ujxin  feelings 
4«riTed  Erom  tbe  ocular  muscles;  upon  sensations  of  toueh,  and 
gcnenl  moamlar  Kcnitibility ;  upon  a  feeling  i>f  the  direction 
«  of  the  general  fluids  and  of  the  internal  orgnni*  of  the 
Mr,  AS  veil  as  upon  a  special  function  of  the  semiH-irtuUtr  cuuals 
''fif  tne  tntemal  ear.  The  semi>circular  canals  are  stimulated  chielly, 
13 
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irirements  of  the  head,  and  teem  to  be  Epccial 

-   kind  o1  motion  alooe.     Onr  Rpprecialion  of 

•lelicato,  aa,  intt^^o'l.  ahoald  be  exj*ctt»d 

it  18  njton  nioveiiient  of  t!io  hvad  ulioiit 

■  Mvi-end  in  every-dav  Wfv  for  c>nr  Judgments 

I-,  and  oor  change  o{  jKieition  with  rtforence 

HxsntT  Stn-ALL. 

'.'   tff/uAt.    Kin  Bettrag  xar  Entwidiria^Bgvscbichte 
-us.   vou  Dr.  EvoEx  Kkoneh.  Bredan,  18S7.    pp.  2U7. 

ri>e  jjoiul  of  view  from  which  this  work  is  written  is  that  of  the 
liuturutwl  and  the  evuluUunist.  A»  an  outeume  of  the  miMlem 
bioloK><~'nl  reimissiincf  there  hae  re«olte<l  the  science  of  physio- 
logical |«syoh«>loi;y.  To  ensare  the  progress  of  thie  movement  np 
to  the  Hlage  of  tKo  exact  sciences,  two  uiethoda  most  be  employetj, 
the  pxpTimcntal  (psvcho-physics)  and  the  comparative  Igenetie.) 
Til  -  the  melVuKl  by  i»hich  feeling  i«  to  l»e  studied.    The 

til  :iii*  are— Hi.)  What  psychic  activities  has  the  new-bi>rn 

iuiiiii.  .  '.2.)  How  are  the  farnltits  of  the  adult  cvolvo-l  from 
theap?  U  iaaoon  found  that  these  problems  are  insxtlubte  without 
the  coiuiide ration  of  the  development  of  ijetychic  functions  along 
the  tuiimal  Acalu.  As  in  bo<lily  so  in  mentid  evolution,  the  two 
pnvurctfa  iu  i>aral1el   lines.     IlaVkcrH  biotteuetic  law  that   "nuto- 

Souoaia,  or  the  development  of  the  indiviiiual,  is  a  rapid  ami  n>u- 
eased  reiK'titiun  of  the  phyh)genesis,  or  the  development  of  the 
Bpecies,"  must  I»e  applieil  to  pevcholopy.  Hence  the  importance  of 
animal  iwycholugy  ami  e8|iecially  doea'thia  hold  of  the  study  of  the 
feeling. 

The  lock  of  thii^  genetio  methoil  of  regarding  emotional  phe- 
nomena in  the  common  fault  of  all  historical  systems,  and  one  of 
the  i^reuteat  olwtaclcs  in  the  way  of  such  a  conception  was  the  con- 
veuttoiuil  trinity  of  faculties  with  rea«4^n  us  the  chief  anil  funtla- 
montnl.  From  the  genetic  point  of  view,  feeling  is  the  priman*  fact 
of  life,  It  is  the  rmulamental  proi^ertv  common  to  all  irnlahle  tissue. 
Tit-  "T-^Mitinliou  of  subject  and  object,  on  which  all  retwon  de- 
li iirt'.s  a  more  or  less  specialized  sense  organ,  and  such 
*_!' '  _  ^l  in  the  lower  forms  otlife.  The  lowest  stage  in  this  evo- 
lution is  represented  by  the  comesthesic  feelings  (Gemeingefiihl). 
Thuso  are  caused  by  the  getting  into  consciousni'ss  of  physiologii'al 
aciiviticM,  and  are  dutracterizci  by  their  vntfueness — lacU  of  U>cali- 
ZAtion — anil  by  l»eing  pleasure-giving  or  the  reverse.  The  first 
days  t>r  infant  life  tire  siient  in  thtt<  sphere.  (liomanes  puts  the 
psychic  life  of  a  new-Kirii  child  on  a  level  with  thnt  of  the  ciielen- 
tcrata.)  The  next  liiKlier  stai;e  appears  in  sense-feeliug  (nnnlich* 
Q^uM,  btrt"nUr  KiHpjindiug  ol  Herbart),  in  which  the  nleasurublc  or 
powerful  t<:flcct  is  the  concomitant  of  a  more  or  less  delinite  sensa- 
tion. The  distinction  b«>tween  the  two  is  considered  of  radical 
iiuportanco. 

The  filling  out  of  thiB  plan  is  done  with  as  great  accuracy  ae  onr 
jiTcK-nl  knowlcilge  will  allow,  while  the  treatment  is  cver>'whersj 
intersperKMl  with  useful  illustrative  details.    Theory  is  not  resorted  j 
to  when  fufts  are  the  criterion,  nor  is  introspection — nowhere  so] 
dangeroiii^  an  iuatrument  as  here— allowed  to  rule  over  objectivo 
vwmahlu  truth.    Dr.  Kroner's  book  may  be  recommenced  aa  the 
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_Ji6Dmpilation  of  this  chapter  of  physiolopcal  psychology 

T'TSfe  aj>peare«t.    It  owes  much  tn  the  mar^ol  rtnalysia  of 

Honrics,  out  differs  from  that  author  in  seveml  respects.  'A  too 
freuiiont  menlioti  of  Dr.  Jager  18  porhaps  the  only  jwiint  of  fnuU- 
fiiidiu};  wlitch  may  Knfyly  \h>  inOiiIirud  in,  witliont  Iwnierinu:  on 
byporcriticisni,  vrhich  in  this  difBcult  field  i&  irspccially  out  of  place. 

J.   J  ASTRO  w. 

JS*  SieUnblindhfit  al8  Herdorscheinnn?  nnil  ihro  Beziehungeu  znr 
HomonvDien  UeniianopAie  zur  Alexio  and  Agniphie.  Von 
IlB.  Hb&uakk  Wildranii.    Wiesbaden,  1887.    pp.  192.    8vo. 

No  qcestion  in  the  study  of  lor-alizatlon  of  brain  functions  has 
cnUed  forth  euch  a  voluminous  and  violent  controversy  as  that  of 
the  centres  of  vision.  No  olher  quentiun  has  Ifd  to  such  imiwrtant 
and  lotigeiittve  conceptions  of  the  nuture  uf  brain  Cfntres,  or  has 
}>^en  attacked  l^y  so  many  an<l  each  ingenious  methods.  When 
Munk  deatroyed' certain  regions  of  the  dog'B  brain  ond  found  as 
the  permanent  result  a  Iohs  of  the  memory-pictures  of  sight, 
while  the  animal  used  its  eyes  to  avoid  obstacles,  etc.,  as  before,  he 
eave  to  this  condition  the' name  of  "  psychif  blindness"  {Seelen- 
blindheit).  Th^  doj;  could  see  us  long  as  his  lower  optical  centres 
were  intact ;  to  rocugniz«  and  interpret  what  he  saw  required  the 
higher  cortical  centres, 

A  {irecisiilv  anala^ouB  condition  is  produceil  by  cortical  disease  in 
nan,  Dr.  Willbrand  drives  two  claseical  coses  of  this  nature,  one 
from  Charcot's  clinic,  the  other  from  his  own.  In  both  these  cases 
the  intelliffonce  was  intact  and  the  description  of  the  symptoms  by 
the  (jatient  cxtreinciv  definite  and  valuable.  Charcot's  case  is 
esi>eci«lly  nmclusive,  fx-cansie  the  subject  of  it  f>o8«e88ed  before  bis 
trouble  a  remarkable  visualizing  faculty.  He  could  read  pages  of 
hut  favorite  aulbor.i  from  the  mental  picture  of  the  printt^l  liook 
which  apiwared  V>efore  him  ;  when  he  thought  of  a  certain  spot 
he  vimalized  a  complete  colored  photograph  of  it.  During  his  at- 
tack all  this  had  to  be  transferred  to  the  ear,  and  to  remember 
anything  he  had  to  repeat  it  aloud  to  himself. 

'rhe  concInsionH  to  which  Dr.  WiUbrand's  study  leads  him  are 
briefly  these  :  If  tlic  conduction  of  impressions  along  the  optic 
tract  be  hindered,  blindnews  in  the  ordinary  sense  is  the  result. 
But  visual  hallucinations,  dream-visions  and  subjective  li^ht  sen- 
sations are  possible,  and  tlie  memory  of  the  world  of  sight  re- 
mAins.  If  the  perceptive  centre  of  one  hendsphere  is  destroyeiJ, 
unilnte ml  cortical  blindnei^s  ensues,  appearing  as  an  absolute  ana 
complete  hemianopsia  of  the  opposite  hold**  of  the  field  of  visions. 
If  both  hemitipherea  are  thus  affected.  haUucinations  and  subjective 
Tision  are  imi>Qsaible,  but  the  memory  of  seen  objects  need  not 
iw  imfrt»ire<i. 

If,  however,  it  is  tlie  "  optical  memory  areas  "  that  are  affectc<l, 
form  and  color  may  1>e  seen,  but  thev  make  nn  unfamiliar  impree- 
•ion.  The  visual  phantasy  gradually  atro^>liies,  and  dreams  l>e- 
oome  visiouleaa.  Subjective  Mght-inipressions  remain.  Tt  must 
also  1k>  remarked  that  tiiese  phenomena  are  lia)>le  to  complication 
by  low  of  names  for  visual  objects. 

Dr.  WiUbrand's  b(X>k  will  take  its  pla<'e  amongst  the  most  valu- 
ahle  contributions  to  tliis  intricate  sulijcct,  which  perhaps  more 
than  any  other  offers  a  promising  ]>ath  to  a  deeper  knowledge  of 
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the  nature  of  psj-rhio  functions.  Tlie  valao  of  the  book  Is  enhanced 
by  a  chapter  tlesVribing  the  i-rocees  of  learning  to  ee*  in  tho«e  who, 
born  blind,  have  been  restored  to  sight. 

J.  Jastbow. 


Fhymologitrke  Stvdtfn  Hber  P»pchophjf$*i:.  Von  Dh.  Franz  Cari- 
MCllkr.  Archiv.  fOr  Anal.  n.  Physiol.,  Heft  III.  u  IV. 
1886. 

Tins  third  Gorman  investipntorof  hia  name  in  the  field  opened 
by  Wi'Kt's  lau,  ulteniplK  to  ileterniine  how  ihe  negutivo  viu-iniion 
needful  to  excite  a  jutii  olwervnble  contraction  is  related  to  abso- 
Into  intensity  of  the  Taaccnding]  current.  For  this  purpose  a  sin- 
gle pair  of  uii  polarixed  electrodes  served  for  the  jjermanenl  and  for 
the  reversing  current  in  anch  a  way  that  when  the  coniai:i  was 
closed  the  ctirrentM  were  separated  and  coni]ieiiHHted;  when  it  wajs 
open  they  i*ombinetl,  cuusmjr  a  negative  variation.  The  sciatic 
nerve  of  a  fro^  wat;  tirst  obBcrvod,  and  the  minimal  contractions  of 
the  toe-muBcles  directly  obeerved.  The  quotient  of  the  intensity 
of  the  larirer  current  (ni'easnrcd  in  divisions  of  the  current  passed 
over  by  the  neeille  of  the  galnr-meter),  divided  by  that  of  the  vari- 
blc  current,  here  measurca  the  ppyclujphysic  relation  sought.  This 
quotient  Iwgina  in  feeble  currents  with  a  threshold  intonsity  of 
unity,  and  increases  rapidly  to  two  or  three  times  its  initial  value, 
and  then  remains  constant  for  a  time,  till  with  very  stronjj  eurrcma 
it  binkaaimin.  Althouifh  the  first  m^rioil  of  increasinii:  differential 
senaibility  is  quite  analtpjus  to  the  lower  limit  of  Wewr's  law,  the 
second  i>eriod  of  constant  quotients,  Iho  extent  of  which  differs 
for  different  nerves,  is  especially  important.  Very  similar  re- 
sults wore  attained  on  rabbitn  and  guinea  pigs.  Porcutaneous  stimu- 
lation by  ihu  Hitme  methml  on  the  mutur  poiiita  of  various  digital 
mtiHoletiin  the  human  arm,  gave  re»ulta  with  somewhat  greater  ir- 
regularity, Init  with  a  lung  second  peritwl  of  constant  quotient^}. 
Next,  instead  of  just  obseri-able  muscular  contraction,  ^ust  obeerv- 
able  differences  of  sensation  were  attempted  with  similar  reaults. 
From  these  experimeuta  Dr.  Miiller  feels  liimself  justified  in  calling 
Weber's  law  only  one  [psycho-physic]  case  of  a  larger  "neuro- 
physic"  law  which  applies  to  all  stimuli  that  diminish  excitability, 
and  formulates  his  law  as  follows :  ''The  excitation  caused  by  a 
change  of  intensity  of  a  stimulua  that  diminishes  excitability  re- 
mains the  same  (under  conditions  otherwii«e  similar  and  within  cer- 
tain limits  of  al)fiolute  intensity  of  stimulus),  if  the  relation  of  the 
change  of  intensitv  to  the  intensity  on  the  basis  of  which  the  change 
is  made  remains  the  saule.  Outside  these  limits,  with  constant  re- 
lation between  intensity  and  change  of  intensity  from  one  degree 
of  stimalns  to  the  next  higher,  an  increase  of 'excitation  occurs 
with  BmaJl,  and  a  decrease  with  great  intensity." 

A  sensation  of  difference  which  Fcchnt-r  substituted  for  Weber's 
difference  of  sensation,  is  not  n  sensation  at  alt,  but  a  judgment.  A.1 
sensation  due  to  a  constant  stimulus  is  physiologically  a  stale  of  dl- 
minislicd  excitability.  Changed  excitability  is  thus  an  essentia] 
property  of  seuaatioti  which  serves  an  an  imiex  to  the  inner  dynamic, 
or  neurotonic  Htate  of  the  nerve.  The  act  of  bringing  two  sens»* 
tions,  or  even  the  memor>*  of  two  past  sensations  into  relationj  or 
comr>aring  them  by  alternating  from  one  to  another,  is  the  sim- 
plest form  of  any  ^tidgment,  and  is  phy  si  logically  represented  by 
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excitation  attendant  on  the  transition  from  one  state  of  excitability 
to  another.  Ab  a  rftate  of  reduced  excitability,  the  iwycho-physic 
process  that  mi-lerUos  sensations  is  thus  directly  proportional  to  the 
intensity  of  the  stimulus.  By  using  as  hi?  stimulus  the  dmngo 
from  anelei'trotonus  to  katclectrotonus,  and  correctinn  for  tue 
morementof  the  indifference  point  along  the  myojiolar  tract,  Mliller 
was  able  to  study  states  of  increased  excitability,  and  the  effects  of 
transition  from  reduced  to  Increased  excitability,  atttiough  in  a  pre- 
liminary way,  rcs|>ccting  whi<;h  fuller  rewults  are  promis&J.  His 
work  is  in  the  line  of  Dcwar  and  McKendrick,  Bernstein  and  Ward, 
indicating  that  tUe  sensation  in  directly  as  nervous  acti^in.  and  lliat 
the  logarithmic  relation  holds  between  the  stimulus  and  ilie  amount 
of  neural  excitation.  He  attenipiji,  however,  to  subsume  Fecliner 
and  Weber  under  the  law  of  stmuilation  by  chanjtctl  electrotonic 
elate.     The  author's  fuller  results  will  l>e  awaited  with  interest. 


Yuii    H.    K.    Woi*FB. 


WimdVa  Fhilosoph.  Studien.    III.  4. 

I'r.  EbbincliaoB  studied  the  function  of  memory  as  a  reproduc- 
live  faculty  by  counting  the  number  of  repetitions  of  a  variable 
svries  of  rionseuMe  syllablfH,  necesHary  to  enable  the  learner  to 
repeat  them  At  will  after  a  ^riven  interval,  also  subject  to  variations. 
Mr.  Wolfe's  study  is  upon  memory  as  a  recognizinf;  faculty;  evi- 
dentW  an  easier  and  more  extended  power.  In  a  second  reading 
of  a  book,  for  example,  we  recoKnixe  as  familiar  much  more  than 
we  could  bavc  repealvd  of  the  contents.  The  author  U!*c<l  a  series 
of  nearly  three  hundred  vibralinj?  metal  tonjfiics,  giving  the  tones 
throufih  five  oclavt'i:!.  and  pnjcecdinK  by  intervals  of  two  vibrations 
in  the  two  lower,  and  of  four  vibrations  in  the  three  higher  octaves. 
In  the  different  series  of  exjierimenta,  certain  of  these  tones  were 
cboM*n  aa  standanla,  and  after  uounding  one  of  them  fur  one  second, 
a  MHUind  tone,  either  the  same  or  one  differing  from  it  by  four, 
«iKbi  or  twt.>lve  vibrations  (hi^fher  or  lower),  was  ^lounded  at  a  vari- 
able interval,  and  the  subject  was  required  to  say  whether  the  second 
tooH  was  the  same  or  different  from  the  lirst,  and  if  different, 
whether  higher  or  lower.  Besides  the  answer  conld  bo  "un- 
decided," and  also  "different  but  undecided  whether  higher  or 
lower."  By  adopting  such  a  cumbrous  inetho«I,  and  allowing  the 
aabject  as  many  as  five  kinds  of  answers,  ^Ir.  Wolfe  haa  very  much 
diminiahed  the  value  of  his  tableij.  For  example,  one  ol  bis  strong* 
en  pointii  is  that  we  can  tell  whether  two  tonea  are  equal  more 
•cciirately  than  whether  they  are  different.  ThiH  does  not  at  all 
follow  from  his  tables.  When  the  subject  said  *'liigber"  or  "lower," 
an*i  wa«  wron^,  it  may  have  been  that  the  tones  were  really  dijfer- 
€itt,  and  thus  the  subject  was  ont^  half  wrouK ;  *■  «-,  he  recognized 
the  difference,  Imt  not  the  direction  of  the  difference.  If  we  thus 
atlH  the  nmtd>er  of  cases  in  which  the  direction  of  the  change  was 
ro«  !        the  num!)er  in  which  the  difference  only  was  recog- 

ni.*'  limate  hnw  many  of  the  cases  in  which  the  direction 

of  ihr  ..  MLiiii;e  wns  mi)?m(igo<I,'the  fact  of  a  change  was  recognized 
(on  which  iMjint  tlie  tables  are  silontt  as  only  one-half,  ii  looks  very 
much  aa  though  this  statement  did  not  hold.  It  in  an  excellent 
example  of  the  mischicvouif  effect  of  a  poor  method  of  experiment- 
ing or  of  tftating  one's  results. 
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The  jieneral  renults  of  the  paper,  however,  are  probably  not  seri- 
nusly  vitiated  In- tlim  inaccuracy,  ami  may  he  Riimjiiarized  thus: 
The  acninu'v  of  the  meinon-  for  lunt*  sensations  is  very  prcat ;  it  is 
mnch  more  I'lifflcult  to  recognize  the  direction  in  which  a  tone  has 
been  altered  than  to  detect  the  alteration  itself.  This  eeeniB  to  be 
a  peculiarity  of  tone  aonantions,  as  it  does  not  hold  foraight  or  tonch. 
The  longer"  the  interval  between  the  sonndlng  of  the  two  t/>nes. 
(variable  from  1-30,  ttO,  or  120  secondt;},  the  smaller  the  chances  of 
recogniring  the  tone ;  and  this  process  of  forgetting  takes  place  nt 
tirst  very  rapidly  and  then  very  slowly.  It  ia  made  probable  llial 
the  interval  mu.st  increase  in  a  geoinetfical  ratio  to  produce  an  arith- 
metical series  (if  (ai»iiroximatcly)  euiial  degrees  of  forgetting.  A  con- 
stant and  peculiar  deviation  from  tJiis  law  occurs  after  an  inter^'ul 
of  20-30  seconds ;  then  there  is  a  rhythm  in  the  memory  ttaelf,  and 
the  curve  of  forgetfnlness  riHes  slightly.  It  was  also  noted  that  a 
low  tone  is  not  a^  eaaily  recognized  aH  a  hi^h  one  ;  that  nnmuttical 
ears  tend  to  Ju<lge  low  notes  too  low  ami  high  onett  too  high  ;  that 
the  effect  of  practice  is  nt  Hrst  marked,  but  soon  diminishes,  as  la 
ite  general  law;  and,  that  the  recovering  j>ower  of  the  ear  is  so 
great  that  fatigue  has  little  effect. 

J.    J  ASTRO  W. 

Th^  CoHfepfuiti  of  LoM  in  tome  Amerienn  T.angnage$.    Bv  D.  E.  Bnisr- 
TON.    Froc  Am.  Philos.  Soc.    December,  1885.    pp.  53(W12. 

Dr.  Briuton  has  studied  the  history  and  derivation  of  terms  of 
affection  as  furnishing  ilhistrations  of  tbe  origin  and  growth  of  the 
sentiments  of  love  and  frienrlship ;  and  has  sought  to  show  the  par- 
allelism that  everywhere  appears  in  the  workings  of  the  human 
minil.  The  principal  worda  exjireasing  love  in  the  Aryan  lanuguai^es 
can  be  traced  back  tu  two  main  ideas,  one  ilenoting  similarity  be- 
tween the  persons  loving,  the  other  <lenoting  a  wi»ih  or  desire.  Tlie 
same  notions  underlie  the  majority  of  words  expressing  love  in  the 
American  languagei* studied. 

The  following  clasAitlcation  of  the  original  modes  of  expressioii 
for  conceptions  of  luve  is  given,  the  names  of  tbe  languages  being 
given  in  parentlicsis: 

1. — Inarticulate  cries  of  emotion,  (Cree,  Maya,  Qquichua), 

2. — Assertions  of  sameness  or  similarity,  (Cree,  Nahuall,  Tnpi, 
Arawack). 

3. — Aj«ertion.s  of  conjunction  or  union,  (Cree,  Nahuatl,  Maya). 

4. — Assertions  of  a  wish,  desire  or  longing,  (Cree,  Cakcniquelr 
Qqueichua,  Tupi). 

W.  H.    BURNHAM. 

Coma.    By  Charlb-s  Mgrcier,  M.  D.    Brain,  Jan.,lS87. 

The  writer,  who  avows  himself  a  follower  of  Dr.  Hughlings-Jack- 
aon,  socks  to  enforce  ^Ir.  .Savory's  proposition  to  restrict  the  pre-Jent 
very  vague  meanini:  of  coma  to  cases  where  there  is  a  stale  of 
insensibility  from  which  the  patient  cannot  be  completely  aroused, 
together  with  a  tendency  to  death  by  asphyxia."  except  that  for 
**  insensibility  "  our  author  would  substitute  ''evidence  of  defect  of 
oonsciouBneas."  This  includes  cases  of  partial  consciousness  and 
casM  where  consciousnesH  may  exist,  but  is  not  made  evident  by 
common  tests.  Four  stages  are  distinguisheil.  "The  (ineet.njoBt 
delicate  nn<i  most  elaborate  movements  nn<l  those  associated  with 
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I 


Ihtf  will  Ara  ilia  first  ta  fM,  vhUc  the  simplest,  brondwt  and  most 

'     "it  UBOciatod  with  will  are  the  last 

III  looees  the  power  to  write  first, 

■  .   ;4  his  glaas  etoody,  then  to  walk, 

tw  tu8  breathing  bf^iifl  to  fail,  while 

th^  acoeaaory  partM  of  the  ?>reathing 

ntal  parts.    Hence  the  tendency 

IK  lent  movement  of  the  eycA,  and 

-Md  t .'  alicajf*  occur  tn  coma,  and  negative 

,  1.     The  nriUnary  fatigues  of  the  day  and  a 

u....  'I.    iiiijsl  coin  I  '   ■      '  'ate  and  nrci'ise  move- 

oufi  The  same  j  .     il  event  that  enfeebles 

ii  t.  uji'utAti\'n,  ami  iu  ..  ■.       .jry  part  of  the  organism. 

1  iliut  tlie  hit^hcat  centres  represent  in  more  or  leas 

trt  ">f  iheorjjTuuism.  The  functions  of  the  bruin  are  not 

1  iw-paralc*!  eni^aiwulated  jKjrtions  of   grey  matter," 

e  of  nerve  centres  "  is  rapidly  becoming  like  so  many 

re  it,  a  fetiHhiem."    Obscure  symptoms  used  to  be 

:"  later  they  were  due  to  "incoordination,"  a  still 

'  -  "inr<Mirtc.'xpr»>wion  nf  nntistial  iraUHO,  and  now  there 

'  ,  but  trophic,  and  even  glycogenic  centres.    To 

, ->  (If/    libitum    that  may   be  both  destroyed    to 

•r  ilL-ftrcl  uiid  discharged  to  account  for  excessive  action. 

vs  far  local  izAtion  has  run  mad.    It  belongs  to  lower  and 

I  ..111  "iitri'M.    The  author's  plea  is  for  "universal  repre- 

-I  ":   \'.\<:  l.it'liesl  nervous  centres."    This  view  oseimulntes 

-  ft  "  fiilminntintt "  form  of  it,  and  though  the 

i!iay  !.►*.■  so  prolonped  that  the  relation  of  stages 

:i  illustrate  the  one  fundamental  law  of  dissola- 

.  Eticre  is  no  form  whatever  of  either  that  may  not  have  ite 

>.>rt  in  a  case  of  drunkenness. 


Biitriige  xur  Ktntniader  MilUiirpsychoun. 
t  Psychialrie.    1886. 


\V.  .SoMER.    Allg.  Zeitsch. 


Til'   -  — '=-r  psj'choscs  resulting  from  the  excitement  and  fatigue 
of    :  ft:*,  "and   war   have  never  Vfccn    a'le«iuately  studied, 

I>uri:.j  i-ampaigning  the  medical  staff  of  the  army  is  other- 

wimc  emploved.  and  save  a  few  tre^itises  on  tlie  simulation  of  dis- 
eases, by  i!«.irdier9  and  recniits,  tlio  litemture  on  the  subject  Is  very 
nit  agvr.  The  Isiais  of  this  article  is  mainly  the  clinical  records  of 
ihc  luiiatio  XHvluni  for  Hjldiers  in  Allenherg.  Kast  Frussia,  yel  here 
(iisea*^  whit7h  developed  after  discharge  from  the  army  are  ignored. 
The  M  .a-icqucnces  of  insanity  in  the  Prrvico  are  very  grave,  and  it 
is  much  more  frequent  than  iu  civil  life.    Moat  sofdieni  ore  al)lo- 


"  iM'jns  of  S.  Weir  Mitchell  and  E.  T.  Reichert  in 

•  ■   "Researches  ui>on  the  Venom  of  Poisonous 

.^luiLMs-'nian  contribution,  Xo.  iMl,  1830,  p.  50.     "These 

I    go  lo  eslahlitth    the    c<^)ncliiMiori    tliat    the    respiratory 

■lie  rnoet  vulnerable  part  of  the  nervous  itystcin,  that  the 

cofjr  I !id  volitional  c-cntres  are  then  prominently  affected, 

tha;  'V  f>an  of  the  spinal  cord  and  sensory  nerves  are  next 

ail»Lk.r^l.  and  that  the  motor  parts  of  the  cord  and'the  motor  nervea 

arc  tlie  last  to  succumb." 


188 


PSYCHOLOGICAL  LITERATL'RE. 


boilted,  and  between  20  and  26  yearn  of  Age.  From  sUtistics 
gathered  from  various  aoitrcert  Somt-r  conclude  tlmt  thf  morbidity 
for  (iHvchic  diseases  is  0.027  pur  cent,  for  German  infuntrv,  0.033  foV 
AuMna,  OM  for  Franco,  0.05  for  Ital.v,  and  0.15  for  Kngland.  Lonf; 
aervice  in  the  colonies,  involving  fatigue  in  bad  climates,  are  re- 
earded  as  the  cause  of  the  high  percentajre  for  English  iujldioni. 
Psvchic  diseaHCH  are  Btrikinglv  more  frefiuem  ainonjf  oHicersthan 
private  soldiers.  All  !he.-»e  aifferencea,  liowover,  lietwcen  military 
and  civil  liabilities,  are  reduce<l  alniout  to  nothing  in  time  of  peace. 
The  prevalent  furm  of  uen'oius  disease  resulting  frwm  war  U 
Xmralysip,  due  to  psvchic  and  somalio  exhaiiMtion.  Not  only  is  war 
BO  deletorionri  in  this  respect  that  greater  facility  of  exemi>tiun 
should  be  allowed  tho#*o  i)redisi>ose'l,  but  the  prognosis  of  payehoses, 
due  to  flt'live  army  service,  is  more  unfavuraUle  than  for  similar 
(tvmptonis  originating  in  civil  life.  In  examining  those  enteriue 
llie  army,  closeat  scrnliny  should  be  given  to  the  heredity  and 
earlier  life,  with  a  view  of  reducing  the  too  large  percentage  of 
military  imycboses. 


IMe  pinnh'fCrmig  begrrnzf  Rrizung  dr»  Froi'rfirHckrumarkf$.     W.  Silto- 
TiNis.     Arch.  f.  Anat.  u.  Physiul.  13S7.     pp.  154. 

It  was  known  from  careful  series  of  investigations  thai  wheu  a 
atimnlns  ia  applied  to  the  central  end  of  the  spinal  cord,  regular 
movenieutsin  the  limbs  are  caused  by  means  of  nerves  of  deeper  uri- 
ffin  belonging  i«Uielaterul,  and  probably  parts  of  the  anterior  tracts. 
Converselj*  Htlmuhis  of  the  lower  end  of  croHS-sectious  of  the  cord 
CAtises  reflex  movements  by  means  of  motor  nerves  from  roots 
above.  Finally  il  is  known  that  a  very  brief  stimulus  of  the  gang- 
lion column  of  the  anterior  horn  niusea  strong  an<l  prolonged 
tetanizing  effect  in  the  nerves  that  originate  here.  The  author, 
working  under  Ludwig's  direction,  ilevise"!  the  following  inpenioud 
and  more  evnct  method  of  extending  our  knowledge  of  the  cort!. 
The  cord  of  the  frog  was  well  expnpud  from  behiiul  along  most  of 
its  length.  A  sewing  needle  of  smallest  size  was  shurjiened  for  three 
mm.,  with  n  luncet-formeil  blade,  and  of  such  size  that  the  half  of 
an  average  cord  could  afford  room  for  ten  thrusts,  side  bv  side.  An 
average  Ftab  of  one-tenth  of  a  millimetre  in  depth  would  cut  or  dis- 
displace  sixty  fibres.  The  effects  of  these  lesions  were  re<'orile«I  on 
three  muscles,  the  illcopsoaa.  semitendinosus  and  gaslrocnemius.  Of 
them*  the  first  was  most  sensitive  from  the  second  to  the  fourth 
vertebra,  where  its  sensitiveness  enlniinate<l  and  below  which  it 
rapidly  declined.  The  second  began  to  increase  with  tlie  third  and 
reached  its  maximum  at  the  fifth  verteV>ra,  and  the  Inst  reached  a 
maximum  of  100  per  cent,  at  the  seventh  vertebra,  where  that  of 
the  first  hud  sunk  to  38.  Almost  the  same  law  was  observed,  when, 
instead  of  pensitivencRs,  the  heighth  of  the  c-jntraction  of  the 
nmweles,  or  the  orfier  in  time  in  which  they  began  to  contract,  was 
observed,  ^fo^e  complicated  were  the  comparative  results  of  the 
lateral  stimulus  of  the jtosterior  and  anterior  halves  of  the  cord 
at  <lifferent  attitndcfi.  Electrical  stimuli  were  also  applietl  with 
similar  resnlts.  Incidentally  an  important  oljservation  was  made 
that  indicated  a  peculiar  relation  of  the  most  outer  part  of  the  lateral 
column,  tiie  stimulus  of  which  regularly  affected  the  muscles  of  the 
same  side,  indieating  that  if  I  he  grouping  is  the  same  by  raamnmlsoB 
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ts  the  fm^,  th(>«w>  flbr«8  cannot  belong  to  pyramidal  tracts.    This 
Iwilt  iBK  '■••  ami  further  reaultH  in  the  study  of  localization 

Vvexpec:  unemontsoi  this  methotl,  and  by  applying  it  to 

liiecord  uii<>  i"*  n^nni  oven  to  the  meiltiUa  of  mammals. 

Sot9on  the  Special  LiabUity  to  lou  of  Noun*  in  Aphatia.     By  "Mkhx 
Pttsam  Jacobi,  v..  D.    Journal  of  Nervous  and  Mental  Dis- 
ease.   X.  Y.,  Feb.,  1&87. 
From  the  record  of  one  hundred  nmi  sixteen  cftues  seventoen  were 
fonnd  by  the  author  to  have  lost  only  the  memory  or  the  power  to 
;.!'iv "nouns.     Children  are  often  said  to  lenrn  nounB  Qrst,  and 
should  thererore  be  most  tleeply  organized,  and.  on  the  eom- 
1,  ih»M.ry  of  devolution,  the  last  to  disapjiear,    Tlie  retwrtU  of 
r-i<     -:•-   -)i<  •)  no  li^ht  on  partial  a«  distinct  from  total  aphasia. 
}|i  n.'<  til'  uiithoT  KiniH  to  the  great  discussions  which  have  raged 
i\xnn  the  psycholo)^-  of  the  naminf;  process.    Of  course  ideas  ore 
not  held  from  the  author's  ittandi>oint  to  have  an^'thing  archety[>ftl 
■Uiut  them  in  the  sense  of  Plato  or  the  scliolastic  realists,  bnt  to  be 
fxaduallr  formed  by  the  fusion  of  risaal,  tactual  and  other  itnprcft- 
fions.     for  this  product  the  terms  ronffption  and  evon  mtntal  image 
may  be  osed  by  alienists  .so  strictly  as  to  realize  the  erer-lurking 
tUiijrcr  of  realihtic  tendencies.    Tlui  author  agrees  with  llu^ihlinin 
Jsrk-ion  that  a  method  whicli  is  founded  on  clans  locations  w  liicu 
arr  nurtly  anatomical  nn<l  physiolotjical,  and  {wirtly  psychological, 
nfoses'the  real  issues,  and  with  Whitney  that  a  word  is  simply 
fi  survival  of  the  fittest  among  a  variety  of'reflource8(ge9turefl,  etc.) 
T  effecting  the  same  pur|Kme,  viz.  :  Qxiiit;  the  uiental  attributes  of 
object,  but  prefers  to  u»e  molentlur  and  atuit<jini'.'al  methods  and 
rnift,  and  considers  that   phy(>iology  on  the  whole  favors  nomi- 
lism.   The  author  infers  that'the  reason  nouns  are  likely  to  be  lost 
St  nnil  ea.'iieHt  in  progrejwive  anliasia  is  because  they  are  most  eaKilv 
placeil  by  visual  iuia^es,  ami  adds  in  the  last  paraiTraph  that  it 
"  been  "  suKpcsted  by  a  friend  "  that  abstract  nouns  oug;ht  to  be 
retained,  and  concludes  that  it  would  be  interenting  to  teat 
Ingestion.    The  HUi;ge*<tion  hiu)  been  moi^lc  before,  but  not  that 
emiHT  tealeil.     If  true,  it  does  not  seem  to  us  KUtficient  to 
;  for  those  i^trantec  cases  of  what  <_iairdncr  calls  "brain  in- 
ion  for  one  word,"  at  Icaftt  not  for  those  rare  cases  in  which 
either  showing  the  object  nor  repeating  the  name  will  enable  tho 
atient  to  niter  tho  name,  where  in  Kussmaul's  phrase  the  impres- 
aa  well  a#  the  expressive  tract  is  int<;miptefl.     Is  it  not  as  pos- 
that  in  the  cases  of  those  person*  who  forget  or  cannot  ejteak 
"■vn  names  or  that  of  their  friends,  or  place  of  residence,  but 
a1»tract  and  more  recently  acquired  terms,  the  former  have 
more   automatic  or  rele|jated  to  lower  nr  more  isolated 
I,  and  are  leas  widely  irradiute<l  by  association,  and  so  cjin  !« 
cleanly  eliminatwl  hy  focal  lesions.    The  author's  treatment 
snbjcct  is  at  least  broad  and  supgestive. 


rtbo 


I  ffttman  Cohr-»etiM  ConmUred  a»  th^  Organic  Rewp^H$e  to  Natural 
Stimuli.  Journal  of  Ophthalmolopy.  .September,  1866. 
[  IntentibHiiy  to  VUra-riftUt  ami  Infra-Urd  Rayi.  Ibid,  Decem- 
ber. IKSfi.  I..  Websteh  Fox.  M.  D.  and  Geo.  M.  Gould.  A.  B. 
lip  of  sun,  U((ht  and  fire  is  the  theological,  the  theory 
ives  and  Hperific  energy  of  retina)  fibres  is  the  meta- 
'  in  the  study  of  light.'  But  no  study  of  phenomenon 
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18  now  complete  without  the  psychological  processee  involveJ  in 
knowinjf;  them  are  inchirlerl,  and  it  is  by  tlins  extending  the  ecopo^ 
of  relatton»  that  the  tliird  ur  positive  »tai;c  uf  knowledge  ia  reachixt. 
Retinal  processes  in  color-pcrcoption  arc  nt  root  line  perceptions  of 
thermal  differences.  Under  the  theory  of  specific  energy  the  mind's 
work  was  given  the  eye  to  do.  Color  ia  then,  in  tvt*>,  a  psycho* 
logical  pIienonienf)n.  The  re^fion  why  the  Mi-caIle<I  primary  colors 
stand  out  bo  distinctly  in  the  rocwrarly  differentiated  spectnim 
is  because  first,  gold,  fire  and  light  have  always  attracto<i  groat 
attention,  and  these  ravB  are  nearly  half  the  whole.  They  sym- 
bolize reaaon.  Secondly,  grt^n  repreponts  about  one-fourth  the 
ravB,  and  Btandin  for  the*  vegetable  world,  which  aymlwdizes utility 
an'd  labor.  Tliirflly,  red  is  war  and  love.  It  appears  in  blood  antl 
is  associated  with  all  itK  eynibultsms,  Fourthlv,  blue  is  the  Rky, 
remote,  of  feeble  intensity,  and  typifying  spirrtual  life,  duty  and 
religion. 

In  the  Beoond  paper,  it  is  urged  that  the  limitations  in  the  range 
of  color-porcyption  at  Iwth  ends  of  the  spectrum,  and  the  coinci- 
dence of  it«  intensity  with  the  thermal  Intensity  of  the  spectrum, 
is  because  the  supply  of  infra  red  rays  is  weak  and  inconstant  (as 
is  shown  by  a  reproduction  of  Lsu^dey's  bolometric  curves),  and 
such  power"  would  in<iefinitoly  cr.mplioate  the  retinal  and  cerebral 
mechuniKiii,  and  beoaufti>  finer  diKcriminnii<int«  within  the  imposed 
limits  will  be  more  useful  to  men.  The  authors  write  with  a  wide 
and  suggestive  range  of  reference  and  allusion  to  which  justice 
cannot  here  be  done,  and  one  is  often  reminded  of  the  "ethcrism  " 
of  the  lato  Phillip  Spiller.  Both  articles  are  disfigured  by  a  number 
of  misprints. 

BehooUTrainiTig  of  the  Iiimm.    By  J.  G.  Kiernam,  M.  D.,  Alienist 

and  Xcurologigt.    October,  18S6. 

At  an  early  perlotl  scliool-teachtng  was  introduced  into  some 
American  asylums,  Thirty  yeans  ago  Dr.  Brigham  thought  great 
advantages  bail  resulted  from  winter  classes  in  the  I'tica  Asylum. 
Writing,  drawing,  painting,  mathematics  and  modem  lanEuages 
were  taught,  and  even  a  journal  was  published  by  the  inmat«s  of  a 
well-known  asyluni.  It  was  thought  to  beguile  the  melancholy, 
occupy  those  who  had  recovered  but  lingered  at  the  asvlum  for  fear 
of  a  relapse,  support  those  tending  to  dementia,  an<l  to  help  the  con- 
valescent. Neeu  of  fit  mental  occupation  was  felt  to  he  one  of 
the  most  pressing  wants  f>f  iuHant*  huHpitals.  Dr.  J.  P.  Gray  and  his 
school,  starting  from  the  correct  premise  that  insanity  was  the  ex- 
pression of  a  physical  disease,  wrongly  inferred  that  moral  treat- 
ment was  useless,  and  lately  through  their  infiuenco  moral  treat- 
ment fell  into  disuse.  In  many  European  asylums  instruction, 
sometimes  mental,  somettmce  hy'epecial  teachere,  was  <piite  often 
found  salutiiry  for  diversion  and  exercise,  till  under  the  influence  of 
the  extreme  somatic  school  of  Jacobi  they  declined  everywhere, 
save  in  Ireland.  Dr.  Lalor's  eystematic  plan,  carried  out  in  the 
Dublin  Insane  Hospital,  where  six  regiilar  teachers  were  employe<l, 
has  met  with  wiiie  approval,  especially  to  relieve  the  gloomy 
monotony  of  county  asylums.  In  many  cases,  especially  those  of 
/Mm  avee  eon^denet,  vigorous  healthy  conceptions  of  an  intelligent 
teacher  or  attendant,  no  doubt  do  tend  to  the  recovery  of  patients, 
and  the  closer  the  contact  the  stronger  the  infiuence.    Even  Krafft- 
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Ehing  approves  Leurel'B  xnetliod  of  conquering  intuine  oonceptiouft 
by  intimidatioa  if  nr^monU  faW,  iiml  siippU-mciiting  tliis  system 
by  school-lrnininjr  to  change  tlie  current  uf  thnuj^lit  ami  iiitr'oilnce 
new  boalthy  i^ens.  A  case  is  cUcl  where  a  patient  was  cured  of  a 
tendency  to  repfftt  won:l»  onil  plinises  by  meuiorizing  veraefi.  The 
I'jsis  of  tb  16  treatment  ia  minted  to  the*  i»rindple  that  n  Hbock  to 
one'H  prcladioe  leaves  the  mind  open  to  liie  influence  of  now  ideas. 
The  artieie  cIohch  with  three  interesting  cases. 

Mutk-fU/uVigkeit  al*  Matt  p»]fchi4cher  ThUtigkeit.  Foriafijige  MiU 
tfuilMng.     VonDe.  J.  Laib,     Pfliigei'H  Archiv.     1S8«  [Doe]. 

Tile  writer  attempted  to  deterniiue,  by  experiiuvut,  bow  much  a 
pven  muMTuIar  ai'tion  was  rediired  when  a  nivon  psyehic  netivlty 
occurre*!  at  the  pame  time.  A  maximal  nintsLMilar  eleneh  was  re- 
cordtwl  on  a  dynamometer.  Then  after  a  rest  the  dynomomcter  was 
Bpnin  talicn  in  the  hand,  and  t^ome  mental  activity  \va8  liegiin,  in  the 
midet  of  whicli  a  maximal  pressure  on  tlic  dynamometer  was  again 
attempted,  and  found  to  be  rnneh  loss  tliaii  before.  The  mental 
work  none  was  mainly  reading  (so  as  Uy  repnMluce  in  substance),  and 
mental  nmlliplicatiori  of  nuniborB  of  two  fipnrca  each.  The  more 
l&tcnBO  the  phyuic  action  the  HJighter  is  the  contractive  energy  re- 
quired to  cause  tremor.  The  relative  effects  of  thought  on  the  avail- 
able p<5wer  of  the  right  or  left  hand  n-tipeelively  waa  also  taken  into 
account,  and  the  wliole  study  is  «uL>t*umed  under  the  jirinciple  of 
the  constancy  and  equivalence  of  force.  It  lum  long  been  a'iesid- 
eratum  in  work  of  this  kind  to  have  a  dvnoniHer  invented  which 
can  register  line  differences  of  pressure  wlien  the  alwolutc  pressure 
is  great,  and,  as  I>r.  Latilt  states  be  was  engageil  for  a  year  on  tlie 
problem  of  dynamomclr>'.  wo  may  hope  that  when  the  full  account 
of  Lis  work  appears  ho  will  be  found  to  have  solved  this  problem, 
as  well  as  to  have  overcome  the  manifold  sources  of  error  which 
will  occur  to  phyeologists  who  read  his  preliminary  Htatement. 

Hm  Duiffno$tie  Medico-Legal  de  tu  PyromanU  par  Vtxamen  indivHi. 
E.  M.  deMontyel.  Ajchives  de  Neurologie.  January,  1887. 
In  this  long  and  valunbtc  article,  pyromania  is  limited  to  acta 
canned  by  irresistible  impulse  witlioiit  sensory  delusions  or  de< 
lirioms.  "Tenacity  in  denial,  so  different  from  the  often  prompt 
self-accusation  of  the  impnUive  homicide,  who  often  feels  tne 
i»ti->n|(«e  and  witdies  to  !«*  restraineii  from  its  power,  which  the 
Iivtwrnaniac  never  dues,  may  be  due  to  the  fact  that  pyromuuia 
Cniefly  occurs  among  the  lower  and  feebler  clashes,  whose  favorite 
veapon  is  deceit.  Thus  direct  examination  of  pyromaniacs  is  little 
to  be  relied  on.  Again,  the  presence  of  any  motive  is  held  to  vitiate 
the  claim  of  alienation  utf  an  excujie  for  such  an  act,  though  its 
absence  does  not  establish  it.  The  pyromaniac  is  rarely  detected 
before  having  caused  several  condagrationn.  Pyromaniacs  are  com- 
paratively unknown  in  tlie  city.  Tneir  acts  are' commonly  done  on 
•ondays  or  holiday's,  or  at  the  close  of  business  hours.  Very  in- 
flammable material  which  strongly  sut^Eetits  the  approach  of  a 
match,  especially  tempts  them.  Th'iis  *x;cfteion  and  prolxibje  secur- 
ity are  dangerous.  He  does  not  fly,  but  ia  often  the  first  to  give 
amrm,  and  work  devotedly  to  extinguish  the  flamce.  The  disorder 
t^ada  to  appear  at  puberty  and  again  in  the  climacteric  It  is 
almost  always  attende<l  by  mental  weaknei-s.  As  pyromaniacs 
rarely  incriminate  theniRclves,  it  becomes  the  more  im|"irtant  to 
stiuly  the  many  indications  by  which  the  diagnosis  can  be  made, 
by  indirect  examinations.    Six  interesting  new  cases  are  described. 
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Utiter  dU  Anitendung  tUr  MMhode  der  MtitiereH  Ahttufngtn  auf  den 
LiehUinn.    Da.  A.  Leo  ic any.    Pbilos.  Studen.  4  Heft.  ISSO. 

The  single  careful  Hturly  of  this  fourth  psycho-physic  methort 
uf  average  ^adation  made  by  Delboeuf,  seemed  to  Br.  Leb- 
monn,  working  undt^r  Wundt's  guidance,  incouclnfiive  as  to  the 
validity  of  the  !net!i<><l.  Accordingly,  he  conslnicte*!  three  Isrec 
disks  of  10  cm.  radius,  each  rotating  independently  by  clockwork. 
One  of  these  disks  had  of  its  four  aectors  tlie  tw'o  alternate  sec- 
tors black.  Bv  a  ]>air  of  double  sectors,  one  black  and  the  other 
white,  the  shade  of  the  other  diHk«  couUl  be  varie<I.  The  problem 
was  to  jcel  the  sectors  of  the  niidvUe  disk,  in  a  room  uniformly 
lighted  artificinlly,  so  that  its  shade  6eenied  about  midway  between 
that  of  the  other'lwo.  Tlie  tirst  result  nbowed  that  it  made  a  great 
difference  in  ludging  whether  the  quuntity  of  light  from  the  middle 
ilintk  wa.s  gradually  increaHed  or  diminished.  The  concluition  of  a 
long  0crie»  of  experiments  wa«  that  the  influence  of  contrnat  cannot 
be  excluded,  and  vitiates  the  methoil  of  avemge  gradation.  Con- 
trast could  only  be  excluded  by  huvinfr  a  backgrouml  for  the  middle 
tUflk  that  should  always  have  the  same  de^iree  of  britfhlnejw  as  it 
hoH,  changing  with  it,  and  the  three  dink.-*  munt  tiuveHUcli  a  diMunce 
between  tliem  as  to  exclude  reciprocal  contrast.  \Vliether  these 
ditficnitios  can  be  overcome,  can  only  be  ascertained  by  further 
experiments. 

(Teber  dif  Tfieorie  de»  Simultanen  Cojifrattt  wn  IlelmhoHz,  E.  Heriko. 
PtlUger'ii  Archiv.    1887.    pp.  171'. 

Helmholtz's  tlieory  of  sinnilianeontt  contract  nee  ins  to  itH  author 
to  have  one  of  itaiitr<:)ngest  voucher»  in  the  following  experiment 
with  colored  shailows:  Lot  n  white  surface  bo  illuminatcil  by  a 
feeble  niy  of  daylight  and  also  by  the  reddish  yellow  light  of  a 
candle  or  gas  jet,  anil  let  each  cast  a  shadow  ujion  this  surface.  The 
shadow  of  the  lirBt  is  yelh.w  and  that  of  the  latter  i.s  bhic,  idlhough 
it  falls  on  a  spot  which  receive.'*  only  daylight.  This  \»  partly  duo 
to  snceossive  and  partly  to  sininllaneous  c^ontrstst,  and  the  former  is 
rejitlily  eliminatea.  If  the  shadow  cast  by  the  ga«  is  viewed  through 
a  tube  so  directed  that  the  eye  sees  only  a  field  within  the  gas- 
ehadow,  it  does  not  seem  blue,  but  does  so  if  a  part  of  the  field,  lit 
by  the  gas  is  seen,  adils  llidmholtt.  Horln^,  however,  dedaren 
that  this  Hubjective  blue  Is  in  no  seiific  a  "  judgineiil,"  Imt  is  n 
regiihir  phenomenon  of  suwessive  contra-st.  and  alsothat  Helmholtz 
has  made  a  similar  error  respecting  the  di  sap  pea  ranee  of  the  blue 
wheu  the  tube  is  laid  aside.  Hering  procetnls  to  give  an  elaborate 
modification  of  tliis  experiment  in  three  phaseii,  the  description  of 
which  involves  many  pages,  ami  which  seems  to  show  tliat  the 
purely  psychological  explanation  of  this  phenomonon  should  give 
place  to  his  o\vn  physiological  interpretation. 

A  Contribution  Or  the  Pitthilogy  of  Drfama  mid  nf  HyBierical  ParalytiK. 
By  Cii.  Ft^:R£:,  M.  D,,  of  the  Blc'tre  Hospital,  Paris.  Brain. 
January,  1887. 

It  has  been  repeatedly  obaorvetl  that  hallucinations  that  begin 
during  sleep  and  arc  reprodurcd  for  several  nights  consecutively, 
end  by  being  received  k.s  realities  during  the  daytime.  Dium'nl 
delirium  and  even  puicidal  ntul  homicidal  impulses  have  been 
olwerved  after  two  nr  three  nights  of  dreaming.     A  single  dream 
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ftimes  aet«  ap  a  mental  disturbance  that  manifeets  it»elf  the 

day-     A  apecial  relation  l>etwfen  drciiming  and  alcoholic  de- 

lirihm  htt.«  also  been  noticed.  Dreams  mny  i>Iav  an  important  pHit 
u  a  flttUTinining  cause  of  epileptic  attacks.'  5Cocturnal  hyst^'rical 
flta  art;  sonietlmea  dotermine*!  by  t4.'rrifyiug  dreamii.  A  rcraurkubje 
caee  of  pHVchic-paralysia  due  to  thesaine  terrifying  dream  for  tiiev- 
erftl  »ucc«seive  nitilitti  h»  describe*!-  The  saoic  patient  adordcJ  also 
A  good  example  of  fatigiie-paralv^ift,  bccomin^f  inmpable  of  |dioDU- 
Uon  aft«r  tbc  difcharpe  of  anotlier  centre.  The  author  concludes 
that  dreamine,  and  especially  repeated  dreaming,  must  not  be  con- 
adered  an  iuuUIereiil  phenomRnou,  1)ut  may  <-onBtitute  tlie  o[)ening 
BCeue  of  a  niurT'id  drama.  The  reader  would  proljably  aek  Dr. 
F6t6  whether  such  dreams  aa  lie  descriln'w  were  not  cauBod  by  the 
paralyais,  and  not  coDven«ely  as  he  aaaumes. 

Onamatomania.    Charcot  and  Mayvan.    Archiv.  of  Xenrol.    1886. 

A  ^roup  of  symptoms  is  designated  where  a  single  word  olavs  an 
important  rolo,  often  causing  anxiety,  an<l  co-exiHtin^  wlthltabitual 
dnniations.  fear  of  contact,  or  inverte*!  sexual  sensations,  etc.  (1)  A 
single  word  or  name  may  be  irretrievably  forgtdton;  (,2)tht'  jntient 
may  be  Impelled  to  continuously  re|>eat  a  word;  ('^)  in  conversation 
pertain  wonis  arc  crapha.iized:  (1)  certain  words  arc  used  to  check 
the  effect  of  other  accidental  expressions;  (5)  as  a  word  may  seem  to 
W*  accidentally  Bwaltowe<i,  and  great  effort  is  made  by  hawking  and 
spitting  to  bring  it  forth  from  tlu*  stomach.  In  such  cases  the  j-ia- 
tient  haa  fnll  consciousnees  of  his  state,  and  knows  his  enslavement 
to  these  lyranoos  tmpremions.  Seven  coses  are  described  whcro 
the  loss  of  a  word  caused  great  disquietude,  and  when  it  was  found 
RQother  wafl  lost,  and  list-*  of  words  were  matle  out  and  kept  at 
hand  for  relief. 

EjtperimenU  on  PrekenHon.    J.  Jacobs.     Mind,  Jan.,  1887.     WitU 
Supplementary  Notes  on  Prcbcnaton  in  Idlotn  by  Fbamcis 

G  ALTOS. 

In  these  exi>eriment8  the  "  span  "  of  "  prehension  "  is  measured 
by  the  number  of  letters  and  numerals  that  can  be  correctly  re- 
peated after  twii.'e  hearing,  the  interval  betMeen  them  in  the  dicta- 
tion being  about  one-liaU  a  rtccond.  Ebbinghaus'it  nun:«on6e  sylla- 
Um  weal  first  tried,  but  rejected  lK*cau»e  they  were  found  to  dia- 
Ifftct  attention  and  to  be  too  variuble  in  eaae  of  pronunciation,  rythm, 
degree  of  novelty  and  grotestiaeness,  etc.  Numerals  are  not  only 
fewer  than  letters,  Irtit  havn  leas  associations  by  contiguity.  Be- 
tween the  ages  of  eight  and  nineteen  the  si>an  of  school-girls  in- 
crea«ee  from  tt.  to  1.9  for  letters,  aufl  from  nA  to  8.6  for  numerals. 
•Span  increaaea  not  onlv  with  age,  but  with  rank  in  class,  and  it  is 
niggevrted  tlial  a  ''  standard  K|iaii "  be  added  to  the  items  for  antliro- 
pometrir  measurement.  Mr.  Oalton  found  greater  individual  varia- 
non  in  idiota,  but  less  average  apan  than  in  normal  diildren. 

Ui^  ZieU  und  Wege  der  VolkerpMyekologit.  W.  Wu!ti>T.  Philos. 
Studien.  Heft  1.  1887. 
The  comprehensive  program  of  Volka-psychology  given  by  Lar- 
oras  and  Hteinthal,  in  the  Arat  volume  of  their  jriarnal  makes  it 
rnclude  language,  relitrion,  myth,  ctistoms,  art  and  hiirtnry,  and  con- 
trail it  with  individual  psychQlogy.  Aa  descriptive  natural  history 
iailluatrated  by  physics,  chemistry  and  {«ycbolog}',  80  history  nee<u 
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a  kind  of  natural  history  of  mind,  to  wbich  philulofnsts  and  his- 
toriuns  furnish  raw  material.  H.  PaurHdiviaion  of  all  fluioiii'o^  intu 
two  ctaatioa,  thoso  of  Ittw  and  thoae  of  history,  ia  loss  mouphvsical. 
There  ib  in  fact  no  agr^tement  what  Volks-]>AyeholoKy.  whioh  U  nunr 
separntinp  itself  from  anthro|>olosv  uud  ftlmoh^y,  as  thet»e  did 
from  natural  hi8tor>',  really  iti.  Wundt  thinks  it  should  occupy 
itflolf  exclusively  with  the  three  topics  of  *pw*rA,  myth  and  euatom't, 
and  a»  sunh,  aupijlement  individual  peycholojrj'.  CuRtora  ia  the 
germ  of  law  and  kIiows  primitive  directions  of  the  will:  myth  is  the 
expression  of  living  contents  as  conditione<I  by  feclintp)  and  in- 
etinot ;  and  language  is  their  form,  their  taws  of  anion. 

Tfte  Seienee  of  Folk-lore,  with  tables  of  the  spirit  basis  of  Belief  and 
Custom.  B.  C  Tcui>LB.  Folk-Lore  Journal,  September,  1886. 
Folk-lore  is  defined  as  popular  learning.  The  embodiment  of 
l^pular  ideas  on  all  matters  connected  with  man  and  his  surround- 
infw,  or  the  popular  explanation  of  ol>served  facts.  Its  source  is  the 
instini't  to  account  for  such  facta,  and  umny  customw  have  arinen 
therefrom.  There  is  need  of  a  standard  manual  showing  just  what 
kind  of  facts  are  wanted,  and  how  they  should  be  recorded  and 
classified.  The  powers  of  imagination  have  been  greatly  overesti- 
mated. Its  limits  are  conterminous  with  the  Iwunds  of  human 
ex|>erienco.  Ihlost  of  tlie  customs  of  wild  tribes,  though  coarse  and 
strange,  ore  sensible,  and  Uwed  on  experience  of  what  had  stood 
tUcm  in  greatest  stead  in  the  fight  with  disease  and  <lertth.  In  in- 
clusion, "demoloKV  "  is  suggested  as  a  synonym  of  folk-lore,  giving 
better  derivitive  forms,  anda  folk-lore  library  and  museum,  a  lietter 
clasHitication  of  prnverlw,  index  of  literature,  a  unification  of  the 
several  discordant  plans  for  studying  it  that  have  been  put  forth, 
are  <losi  tie  rated.  Tlie  talde  is  well  calculated  to  show  how  many 
beliefs  and  customs  are  due  to  beliefs  in  spirits  of  many  kinds. 

JVo/e  rvr  un  Charaei/re  Diffireiifiil  dea  £kriture».  J.  Hericourt. 
Rev.  Philofi.,  May,  1887. 
All  movements  of  the  hand  from  left  to  right  are  dcxtrogyric  and 
those  from  right  to  left  are  sinistrogyric.  Curves  with  their  con- 
vexity upwward  are  coutripotal,  with  the  convexity  below  centrifu- 
gal. These  deaignationK  may  be  uned  to  characterize  all  m<.n-e- 
mentA,  and,  an  Delaunay  has  shown,  individuula  and  special  groups 
of  movements  are  characterized  bv  the  predoininance  of  one  or 
another  of  these  traits.  80  in  writing,  dcxtrogyric  may  reduce, 
fiupprcss,  or  even  replace  siniatrogyric  curves,  and  each  may  ba 
more  or  less  exapgerato«l.  In  returninc  curves  it  is  the  lirsl  movfri 
ment  of  the  hand  that  is  signiticant.  The  psychological  interpreta- 
tion of  peculiarities  of  script,  Ju4lged  by  fliese.  rubrics.  U  thai 
dextrt^ric  writers,  who  nut  unly  in  general  stretch  out  letters 
ra])idly  toward  the  right,  the  direction  of  writing,  but  supproK 
ainislfoEvric  qualities,  indicate  sui»erior  iisychic  i|ualitiea.  This 
conclusion  is  confirmed  by  experiments  on  hypnotic  subjects  under 
the  inlluence  of  suggestion,  ilfustratious  of  winch  are  api)endtMl. 

Ve  V  intaxitation  profei»onnelle  de»  diffuatateurt  <U  tint  et  de  iiqueiin. 

Dr.  Donskt.    An.  Medico-Psychol.    Jan.,  18S7. 

As  the  symptoms  lately  grou[>ed  as  tea-i^m  are  sometimea  ]>ro- 

duced  both  by  drinking:  and  tasting  tea,  so  Dr.  Ponnet  gives  three 

cases  of  youn'i:  men  selected  as  tasters  by  the  great  dealers  in  w  ine 
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l;'BorrIeaux,  who  were  not  drtnkorg.  often  swallowing  onir  the 
■t  of  the  wines  they  applle*!  to  their  lips,  hut  who  devol()|)e<l 
gnvtric  and  ccrebru.1  symptoms  of  chronic  alcoholtmn,  which  were 
ameliorated  on  abandoning  their  daties  as  tasters.  Wealthy  i<e<-»nle 
of  Bordeaux  are  de^scribed  as  uiakiug  wine  a  veritable  cuUub  in  tlie 
Aemte  of  having  the  mo.sl  exijuwito  tastes  for  grades  and  varieties, 
having  a  &]>i.'.cijd  vijcabtUiiry  for  exprewsins  fftinl  nuancen  of  ta-tttj}, 
and  gometime^  ae  cunsumiu);  larjie  qiinnttties.  Dr.  Monache  is 
made  refi^nnible  for  the  Hiatenient  that  there  are  more  <Loathfl  by 
apoplexy  in  Bordeaux  tliau  in  any  city  of  the  world. 

De  la  dsffutiathn  det  rin*  en  Bourgogne,    E.  ilarandon  dt  Hontgtl. 
An.  Med. -Psychol.    Jan.,  1S8". 

A  bn'uul  distinction  should  be  made  lietween  professional  tasters, 
moflt  of  whom,  in  Bonrgopno,  do  not  swallow  a  drop  of  the  wine 
they  taste,  and  sometimes  rinse  the  mouth  with  wat«r.  and  amateur 
or  Ol^casionnl  tasters  who  swallow,  and  who  soon,  and  after  a  sur- 
prisingly email  quantity,  experience  symiUoms  of  intoxication. 
The  former  can  pnnmo  their  vocation  all  day  without  incf)nveni- 
encv.  Tliotw  who  hwhUow  souietiuius  lajwe  to  chronic  alocholism. 
The  former  sometimes  acquire  a  disgust  for  most  or  all  forms  of 
tlfvdiol.  Thofle  who  liave  been  wont  to  taste  red  wines  and  iiasft  to 
while  wines,  often  experience  unfav<irable  elCectt*.  It  is,  however, 
taster!!  of  tea  and  those  kinds  of  white  wine  that  need  to  b«  swaU 
lowed  to  be  finely  tasted  who  are  most  liable  to  professional  intoxi- 
GBtion. 

V  tne^haU,  ttrueture  et  deacripiion  ieonographiques  du  eerteaii  dii 
ctrt0Ut  et  du  buibe.    £.  Oavoy. 

The  atlaH  part  of  this  admirable  work  onnswts  of  flfty-five  plates, 
drawn  and  reproduced  by  ^rl^'pt')graphy,  of  brain  section  only  one 
millimett'r  ajiurt,  thirteen  befng  sagittal,  twenty -three  being  frontal, 
and  the  remainder  horizontal.  We  are  not  told  how  the  brains 
were  jirepared,  the  kind  of  cerebrotome  used,  nor  the  kind  of  bath 
in  which  the  fresh  sections  were  immersed.  The  fibres  are  much 
mortr  distinctly  hroughtoul  than  in  Hrofewtor  Dalton's  similar  series 
ofeectiuna  of  frozen  brains  directly  photographed.  The  labor  in- 
Tolv&l  in  the  work  of  M.  Gavoy  must  have  been  great.  The  text  13 
introduced  In*  a  general  account  of  the  nervous  system,  and  com- 
prises altogether  over  loO  pages. 

Die  SfMung  von  SchaUtt^rken.    Stauke.    Philon.  Studien  Heft  III. 
1S86. 

By  the  aid  of- an  ingenious  mechanical  device  of  Wundt,  Starke 
showed  that  of  two  succeasive  like  sounilH  the  second  seems  regu- 
larly greatest,  perhaps  on  account  of  the  rapid  fading  of  the 
niDmorv-iinage  of  the  llrat,  ur  perha|w  by  reason  of  the  persistence 
o(  the  tirst  atiraulos.  This  fact  has  enterV<l  &n  a  source  01  error  into 
nearly  all  previous  menMirenients  of  sound.  Eliminating  tliia.  the 
luiu-h  duublwl  law  of  a  simple  proportion  between  the  strength  itf 
»ound  and  the  product  of  height  and  wei^lu  is  strictly  valid,  and 
thuB  Weber'e  law  hoida  here  within  wide  limits. 
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Der   Saehterat^ndiffa    und  drr  frtit    WiUen^atimmung,     Sciiavkr. 
Vierllejahrech,  f.  Gen.  M«i.     N.  F.     XLV. 

The  aathor  directe  a  vijroroua  polemic  Dgaingt  Mendel,  who  holds 
that  the  iliagn'^fiiH  of  insanity  involves  irreB|K>n8ibilily.  Hchaefer 
claiuiit  that  mich  dto;;no>«i!(  in  fora  docs  not  sutflce,  because  inMiiiity 
in  a  h»"ientili('  anil  in  a  juristic  sensi' bv  no  means  Cdlnclile,  and  a 
patient  may  be  insane  and  at  the  same  time  responsible.  Only  the 
physician  can  deride  at  what  point  reaponsibihty  ceases,  and  this 
w  not  involvod  in  a  verdict  of  insanity.  The  doctor  does  not  TiOKS 
beyond  his  sphere  in  investigating  tlie  general  pflychologie&l  ulea 
of 'free  win. 


Kine  KarU  de$  Mentehlith^m  Anget.   W.  Flemmiso. 

1887. 


Braunschweig, 


This  chart  is  a  very  careful  delineation  in  colors  of  a  vertical  sec- 
tion of  t!ie  human  eye  thirty  tiuies  enlarged.  The  normal  propor- 
tion of  i>artg  and  dimensions  is  preserved  so  far  as  tlie  scale 
periultc. 
in  the  cii 
text. 


t  ^HiiiB  uii\i  uiiiiL-iiMuiiu  iH  i>reserveu  »u  lar  as  uie  scale 
e.  and  we  have  already  fountl  it  of  ifreat  pedago^cal  utility 
class-room.    It  is  accompanied  by  a  pnmphiel  of  explanatorv 
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A  permanont  international  ornithological  cominitt^?e,  under  tlie 
patronage  of  the  crown  prince  Rudolf  of  Austria,  has  already  begnn 
the  systematic  collections  of  data  on  l>ird-paycholo>;y,  including 
nwt-bnildinK,  lirfWHling,  feeding,  uses  and  injurioH,  rnlationfi  to  their 
frienda  and  foea,  habita  known  to  hunters,  jKipular  namcg,  but  more 
especially  their  migmtionfl.  A  8pecial  journal,  Orni*,  was  lirgun 
in  1885,  and  is  largely  devoted  to  the  imblication  of  tliese  datji. 
Olmenrations  from  eijcnty-thrcc  ntjitiona  are  reported  in  nysteniatic 
geographic  order,  which  bo  far  iuc-liido  three  hundred  ami  fourteen 

ries  of  birds.    Two  annual  reixirts  (Jahresljerichte)  of  nalced 
rvationa  have  been  published. 

Tlie  Medico-Psychologi<ail  Association  of  Great  Britain  and  Ire- 
land have  instituted  exnndnations  for  "certificates  in  psychological 
medicine."  Th«*e  examinations  were  baaed  on  three  months'  ex- 
perience in  asylum  work,  or  lectures  fur  a  like  period,  and  are  iMith 
oral  and  written.  Only  phyaicians  were  admitted,  and  its  certifl- 
cales  were  sought  not  omy  by  those  desiring  lunacy  appointments, 
but  as  guarantees  of  llie  fitnet>8  of  practitionere  to  deal  with  mental 
oises  and  sign  meilical  certificates.  The  Gaskell  memorial  fund 
has  since  been  applied  to  a  prize  for  excellence  in  these  exaniin- 
atioiifl.  It  amounts  to  one  thousand  pounds,  and  two  years*  residence 
at  an  asylum  is  now  required.  The  subjects  for  the  annual  honors 
examination,  are  four:  1.  Healthv  and  morbid  histology  of  the 
bmin  and  cord.  2.  Cilnicul  eosofl.ttith  commentAries.  3.  Psvcbologv, 
including  the  senses,  intellect,  emotions  and  volition.  4.  Diagnosis, 
prognosfi?.  pathology,  treatment  and  medico-legal  relations  of  mental 
•liseBsett. 

Tlie  Senate  of  the  London  University  introduced  for  the  first  time 
in  place  of  the  old  examinations  in  logic  and  psychology  in  the 
M.  D.  conrse,  the  snbject  of  "  mental  physiology  especially  in  rela- 
tion to  mentftl  disorders."  In  1886,  the  old  subjects  were  also 
Allowed  as  an  iilternative,  but  in  future  they  will  disniipear.  We 
connut  agree  with  the  Journal  of  Alentul  Science  tlmt  the  examin- 
ations »liitubl  l>e  ma«le  to  conform  with  that  of  the  Mcdico-Psycho- 
loi;ical    .Vssociation,    but    hold    conversely    that    normal    mental 

Shysiolugy  should  form  one  of  the  bases  for  the  study  of  mental 
isorders. 

The  committee  having  the  Belhomme  prize  in  charge,  consisting 
of  M.  M.  Bouchcreau,  Dagonet,  F^r<5,  Fovillc  and  Scglas,  announco 
the  following  6uV>ject:  **  Investigation  on  the  question  whether 
there  exists  any  emotional,  physiological  or  psychological  signs 
peculiar  to  criminals."  Manuscripts  must  l>e  in  by  Uie  lost  of 
December.  1888. 

.\mong  the  uscfnl  translations  publiHhed  in  whole  or  in  part  in 
The  Pla'tonUt  since  January,  1H8(,  when  the  journal,  now  in  its 
Uiird  volume  assume*!  a  new  and  better  form,  are  the  commentary 
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of  Proklos  on  the  first  AlkiliiftJes,  lamblichos  ou  the  Mysteries, 
Synesiofl  on  the  Phiktsophcr's  Stone,  the  eleventh  book  of  the 
Metuniorpho»is  uf  Apuleius,  the  life  of  Hai  Kbn  Yokdan.  The 
April  number  contain.^  a  plea  for  the  etttablUhment  of  a  achool  of 
pliiloaophy,  chiefly  to  be  devoted  to  eeoioric  theoeopby,  to  be 
located  at  Losi  Angelos,  Citlifornin. 

Ardtie.fuT  Oe^ehiehte  der  PMii>*ophie  \s  the  title  of  a  new  Quarterly 
to  be  edited  by  Professors  K.  Zeller,  L.  Htein,  II.  IHels,  Diltney,  and 
B.  Erdmann.  The  history  of  philosophy  has  hitherto  had  no  projier 
organ.  Articles  ou  tlitiHO  Hubjeetfl  miwt  bo  sought  in  philologital 
and  theulogicul.  us  well  as  philiusnphicul  reviewH.  These  are  to  be 
united  in  the  new  review,  and  speculative  urticles  will  be  excluded. 
Contributors  may  write  iu  (Jerman,  Latin,  Italian,  French  or 
English.  About  half  of  each  number  of  the  review  will  be  de- 
votetl  to  notices  of  current  piihlieations  bearing  ou  the  liistory  of 
philosophy.  Each  niiinber  will  contain  about  150  |)agp8.  All  cimi- 
munications  should  be  addressed  to  £.  Zellcr,  4  Magdeburger 
Strasse,  Berlin,  or  to  L.  Stein,  Uoivereitat,  Zurich. 

In  a  brief  article  In  the  Journal  of  Nervous  and  Mental  Diseases, 
Deeember,  lS8t>,  Dr.  Spilxka,  concludes  from  the  study  of  a  fat 
which  had  been  keiit  alive  three  months  after  the  deslnietion  of  its 
entire  left  cerebral  hennsnhere  and  thalamus,  that  there  is  "a 
system  of  fibrcH  intermciiate  in  position  between  the  pyramid 
an<l  interolivarv  tract,  and  decussating  with  the  former,  apparently 
derived  from  the  neuclei  of  the  posterior  columns,  ana  running 
with  the  latter  en  its  cephalic  course.  It  was  probably  the  discov- 
erj'  nf  similar  fibres  that  led  Meyiiert  into  the  fonuation  of  his 
well-known  but  now  abandoned  view,  regarding  the  sensory  and 
motor  decussation  of  the  pyramids."  This  would  prove  that  these 
tracts  contain  fibre  admixtures  from  other  sources  than  thc»se  from 
which  FlechBig  exclusively  derived  them. 

During  the  twenty-four  years  ending  1887,  Dr.  Allen  Starr,  of 
New  York,  found  ItiO  cases  of  cerebellar  disease  reported  in  Anieri- 
ean  literaturi.',  in  40  of  whieh  symptoms  and  autopsies  were  describe*! 
Butiiciently  well  t<j  warrant  cuncKisions.  _  In  these  there  wn«:  head- 
ache in  26;  inaubordination  in  25;  vertigo  in  20:  vomiting  in  18; 
blindnesD  in  H  ;  dim  vision  in  6 ;  diplopia  or  Rtrabismus  in  7:  deaf- 
ness in  7  ;  hemiplegia  i»  9  ;  mental  symptons  in  8  ;  partial  paraly- 
Bes  in  4;  facial  H])asui  or  mrerve.^t  in  4;  fttui)or  in  7;  convQlsions  in  1; 
mania  in  1  ;  ecxual  excitement  in  2.  Four  interesting  cases  are 
described  in  detail  in  the  same  journal,  (The  Journal  of  Xervotw 
and  Mental  Diseases,  April,  1887),  By  Dr.  .Seguin. 

J.  H.  Lloyd,  in  a  thesis  for  admission  into  the  American  Neuro- 
logical Association,  published  in  a  late  number  of  the  Joumnl  of 
Nervous  and  M(!iit.'il  Hiseases,  afti^ra  long  exiiosttion  of  the  mischief 
of  metaphvsicnl  al>straction  in  the  study  of  mental  phcnonuMion, 
concludes  that  the  doctrine  of  moml  insanity  implies  that  there  is 
a  distinct  moral  faculty  in  the  sense  of  a  distinct  agent  which  may 
become  diseased  without  ut  all  affecting  the  health  of  other  faculties. 
It,  and  a  big  brood  of  sfiecial  maniaK,  is  hut  the  cieation  of  bad 
Kcience.  He  does  not  add  that  the  "faculty"  is  also  very  differently 
understood  accurding  as  the  utilitarian  or  intuitional  view  ia  adop- 
teii,  which  is  another  argument  against  it. 
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Dr.  R.  L,  Pftrsons,  in  U»e  Journal  of  Nervoiia  and  Mcntiil  Diseases. 
April,  1SH7,  summarize:^  the  ultjectiorw  thai  have  been  pn  ofton  ]iut 
forth  ai^ainst  the  tenii  mnntJiminia,  and  recouuta  the  different  sensea 
in  wfaiL'h  it  has  been  used  aincq  it  wa«  first  introiuced  by  Esqnirol. 
The  term  haa  been  but  slightly  used  of  late  in  hospital  reports  in 
thirt  country,  and  with  little'  uniformity,  becauao  its  literal  and 
dcicntiAt!  meanings  are  so  at  variance.  It  is  especially  inconvenient 
where  ofton  used,  viz.:  in  courts  of  justice.  Partial  mania  and 
paranoia,  which  liave  been  lately  nsed  in  ilH  place,  are  also  unsatis- 
faclory,  and  the  term  oligomania  is  proposed  as  o  term  whoae 
obvioua  etyuulogy  best  agrees  with  clinical  facts. 

Dr.  Francirt  X.  Dercum,  in  an  article  entitled  "  Facts  and  dcdac- 
tions  bearing  on  the  action  of  the  nervous  system, "  in  a  late  num- 
ber of  the  Journal  of  Nervous  and  Mental  iJiseases,  concludes  that 
oonsid  emtio  as  of  embryology  and  comparative  anixtomy.  and 
various  iiictB  derived  from  other  sonrce?,  point  to  the  conclusion 
that  the  nervous  aystem.  though  inextricably  complex,  and  com- 
po«ed  of  an  almost  infinite  nnmlter  of  parts/aeta  as  a  whole,  and 
that  its  parts  are  so  closely  relatwl  and  interdepemlent  that  no  one 
part  can  move  unless  every  other  part,  no  nmtter  how  aliyhtly  or 
now  profoundly,  moves  also. 

Dr.  M.  Allen  Starr,  in  the  Journal  of  Nervous  and  Mental  Dia- 
Msea  for  February,  18S7,  urges  the  more  general  employment  of 
charts,  like  tlnwe  of  Erb,  of  electrical  reaction,  especially  in  para- 
lytic and  allied  di8ordt*r«.  The  author  even  thinks  that  in  recover- 
able cases  these  curves  enable  projinoses  iis  to  the  date  of  rec<ivery 
to  Vie  ouitt'  exact.  A  simplo  chart  is  givnn  for  illustration,  made  by 
the  aid  of  an  al>aolute  ualvnuoineter  in  Milliiuuperes.  The  loo  com- 
mon methiKl  of  basing  comparison  on  the  number  of  cells  ia  fal- 
lacious, as  their  strength  is  too  variable. 

Dr.  Orgeas,  iii  his  Vxwk  entltle<l  Im  Pathnhffi/:  d^s  Itaee*  JJu- 
««*nM  ei  la  ProMtme  dc  la  Coionisatwit,  has  rendered  a  real  ser- 
vice to  anthropologists  and  sociologists.  A  vast  variety  of  facts 
is  i)aased  in  review  to  illmttrate  the  biologic  principln  of  the  non- 
oosmopolitanisni  of  man.  Perumnent  changes  of  latitude  and 
climate  are  not  |^H.Tmit(ed  without  deterioration.  A  chan|];e  of 
residence  brings  artificial  conditions  of  life.  The  physical  differ* 
ences  in  men  are  due  to  adaptation  to  different  environments.  The 
comparative  pathology  of  different  races  is  passed  in  review,  and  an 
imi(ortanl  role  i.s  a'^mbed  to  it  in  determining  the  main  foots  <«f 
history.  What  races  can  l>est  be  adapted  to  whiit  alien  climate 
and  by  what  adjustments  this  adaptation  can  be  made  with  least 
loM,  is  fast  becoming  a  grave  problem  in  European  statesmanship. 

Dr.  GelM  prints  in  VEneaphaU,  1887j  No.  I,  an  interesting  ab- 
stract of  aome  observations  made  by  himself  on  the  role  of  the 
sensibility  of  the  tynipjinuni  in  the  orientation  of  sound.  A  suU 
jcct  of  Charcot's,  on  whom  the  first  observation  was  mn<Ie,  was 
aflUcte«l  with  general  anaesthesia  of  the  skin^  extending  to  the  ox- 
terual  meatus  of  tho  ear  and  to  the  tympani  of  both  ears,  which 
were  aljsolutelv  iu.sensitivo  to  contact' or  to  pain,  while  light  and 
hearing  were  intset,  ami  the  patient  preserved  his  intelligence  en- 
tire. With  the  eyes  cluscd  he  could  hear  well  the  tick  of  a  watch, 
hot  found    it    ImiKtssible  to  tell    on    which  side    oi    in  which  ear. 
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Tlio  cx[>erimenU  were  rei>caleJ  on  this  and  otlier  subjects  suffer- 
ing from  general  iJernial  anaesthesia,  and  always  willi  the  sflmc 
reBult.  ilencG  it  \r  inferred  that  the  BonslbiUty  of  ibe  tympanum  id 
Btiuiuiat(Kl  by  Ibe  vibratiuK  current,  and  hence  cornea  not  only  the 
Bcnso  of  direction,  but  of  exteriority. 

A  recent  visit  to  Ghecl  ia  rex)orted  in  the  Journal  of  Mental 
Science  by  Dr.  Hack  Take.  The  town  now  contains  abont  3,000 
houses,  about  one-tbird  of  which  receive  lunatics,  of  which,  in- 
cluding a  few  in  a  flmall  asylum  ropcntlv  built  for  thoHO  of  dirty 
habits,  there  are  now  over  1,"00(K  The  cofony  i«  under  the  gwneral 
control  of  seven  commissioners,  who  meet  quartt-rlv  and  report  to 
the  minister  of  justices,  and  is  divided  into  twn  wards,  each  under  a 
physician.  Some  of  the  cottages  where  the  poorer  patients  are  taken 
in  and  boarded  are  very  humble.  In  the  latter  hou.ses,  where  sev- 
eral patients  are  boarded  out,  ia  a  special  altemlant.  The  highest 
sum  paid  is  200  pounds  per  year.    The  place  is  not  Tcry  cleanly,  and 

{wlice  regulations  do  not  prevent  the  j>atients  from  entering  public 
10U60B  where  drink  is  sold.  The  patienU  are  mostly  omployed  in 
■ome  sort  of  lalior,  and  nfTenscK  attniniit  nifirality  are  rare.  There 
has  been  no  homicides  since  1850,  and  no  fires  set  by  patients  for 
many  years.  Suicides  have  been  rare,  and  there  have  been  but 
three  or  four  ille^jitiraate  births  for  the  past  ton  years.  Only 
sixty  natienti*  are  m  tlu*  asylum  itself,  which  was  opened  only  in 
1861.  The  town  mah  famous  iw  a  resort  of  lunatic-jt  in  the  fourteenth 
century.  The  church  of  St.  Dymphna,  built  in  that  century,  still 
contains  the  sick  chamber  wllere  spiritual  tre-atment  wa^i  admin- 
iaterod  to  lunatics.  An  iron  chair,  attached  to  a  bedstead  for 
restraining  patients  durinf^  the  night,  an<l  iron  rin^^  are  in  the 
floor  near  the  firo-placo,  to  which  the  imtieut's  chair,  if  not  the 
patient,  is  secured.  Dr.  Tukc  and  his  party  were  impressed  with 
the  economy  and  the  moral  effects  of  this  system.  The  succosa 
of  it  cannot*  be  jud^l  by  the  'Scotch  svBtom  "  at  Kennoway  in 
Fifoshire,  which  is  m  many  respects  moulded  after  it.  The  latter 
is  far  smaller,  is  made  up  mostly  of  chronic  dements,  but  the 
jiatients  arc  more  widciv  scattere*^  and  more  intelligently  super- 
vised. The  writer  conchides  that  on  the  whole  the  plan  Is  not 
desirable  on  any  lawj  scale  fn  England,  among  other  things,  for 
the  detriment  it'involves  to  the  domestic  life  of  the  family  whicli 
takes  charge  of  the  lunatic. 

Dr.  Francis  Warner's  '^  Phyaifai  Sj^prcftnon,"  vol,  52,  of  the  Inter- 
national science  series,  is  au  urigiual  work  of  much  value  to  the 
psychologist.  The  study  of  motor  fun<ftions  seems  more  likely  to 
the  author  to  lead  to  practical  results  than  the  sutijective  proeees  of 
interpretation  of  feelings.  People  fitted  for  self-analysis  are  few 
and  peculiar,  so  that  only  the  small  part  of  the  field  representing 
this  coincident  ]K;cu1iarity  has  been  worked  over  by  this  method. 
His  method  for  Hcrncning  different  parts  of  the  faee  is  to  cover  the 
adjacent  jturts  with  a  sheet  of  paper.  Irritability  in  children  causes 
the  head  to  rotate,  expre8.»iing  negation,  and  drill  in  flexion,  or 
noilding  the  head  induces  a  stale  of  acquiescence.  The  relation  of 
hand  postures  to  discajied  states,  and  how  to  get  the  expression  of 
mental  action  Inng  before  8i>€erh  can  disclose  it,  are  points  yet  to 
be  studied.  The  study  of  physiognomy  apart  from  the  rest  of  the 
body  ia  an  error. 
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At  a  meeting  of  the  SoeiM  d^  P»yekoloff%f  Phyiiologiquc  Feb.  28, 1887. 
H.  Babioski  prosenlc<^  tlie  results  of  experiments  on  au  ameslbesic 
mibject  iUaetrating  the  siirnvfti  of  knowledge  of  the  limbs  and 
knoirledge  of  moTements  acoomplighed  after  alt  dermal  sensibility 
bad  been  totally  lost.  With  the  eyes  of  the  patient  bandaged  the 
arms  could  Ire  i>laced  In  any  position  without  any  knowledge  on  his 
part  of  ft  change  of  place.  If  his  eyes  were  closed  while  his  hands 
rested  on  his  knee,  they  could  be  lifted  above  his  head  afterwards 
and  lie  believed  Ihey  fit^dl  rested  on  his  knee.  He  was  very  clumsy 
and  thtnf!H  pliiiped  from  his  hands.  With  an  arm  elevated  by  a 
woiyht  and  pully,  and  being  told  to  touch  liia  knee,  he  felt  for  it 
ftbout  hi#  shoulders.  The  time  taken  to  affect  movements  and 
isodtfi cations  of  respiration  seems  the  only  boj^is  of  such  rndamen- 
tary  jadgmcuts  of  the  position  of  his  limbs  as  still  remained. 

Among  the  conclusions  drawn  liy  Dr.  Dcscourtis,  in  a  recent  arti- 
«le  on  the  cerebral  thermnineter,  a*re  the  following :  Sometimes  the 
lemi^rature  reaches  its  maximum  in  fifteen  or  twenty  minutes, 
and  sometimes  three  or  four  hours  are  required;  sometimes  the 
temperature  itself,  or  its  slow  increase  or  decrease,  is  constant, 
but  often  presents  oscilliations  which  are  commonly  not  regular, 
and  sudden  falls  without  known  cause  often  occur.  The  tempera- 
ture of  the  two  sides  often  varies  independently,  and  this  difference 
seems  createst  at  low  temperature,  and  sometimes  it  may  rise  on 
one  side  and  full  on  the  other. 

In  an  extended  scries  of  experiments  on  the  mental  rej^resen- 
tation  of  space,  in  connection  with  the  feeling  of  effort,  in  the 
Rivieta  di  Filosofla  Bciejititica,  Mar-Dec.  18SG,  E.  MorselH  repro- 
duced lines  of  various  lengths  with  eyes  open  and  closed,  from 
which  be  concludes  that  the  ])8bcho-pbysic  law  of  the  distribu- 
tion of  pftrtirnlar  values  alK>ut  a  mean  hold  of  representations 
of  space;  that  the  tendency  to  increase  small  and  diminish  lar^o 
distances  holds  of  space  as  of  time;  and  that  the  losa  of  spacial 
representation  after  a  time  illustrates  the  loss  of  memory,  and 
prove-s  that  the  concept  of  space  is  a  product  of  habit  and  motor 
experience. 

l>r.  Paul  Richer's  Etude  snr  la  Grande  Hyst^rie  ou  Hystero- 
Epilepsie,  is  a  work  of  great  value  to  the  psychologist,  which, 
however,  appeared  too  early  for  extended  review  in  these  page». 
a&  it  reached  its  second  and  grejitly  revised  edition  in  ISS5.  Like 
Cliarcot,  he  ridicules  the  "  pretendedly  scientific  skeplician,"  which 
ll^norcs  or  eveu  doubts  the  existence  of  the  strange  phenomenon 
hi.'re  systematically  deflcribed.  Patients  i*uhject  to  ttiese  attacks 
Were  more  common  in  France  than  olswhere,  but  it  will  be  inter- 
esting to  know  if  it  may  not  al»>  t>e  observe*!  in  the  Welsh  and 
j  Irisli  branches  of  the  Celtic  Family.  The  stages  to  the  descrip- 
tion of  which  the  work  is  mainly  devoted  are  :  (1)  prodromata; 
(2)  opileptic  with  tonic  and  clonic  cramp,  and  relaxations  or  resolu- 
lluD:  (3)  contortions  or  clownism;  (•])  emotional  and  poasionatG 
attitadea;    (5)  deliriam  and  hallucinations. 

Dr.  I.  N.  Ramaer,  inspector  of  asylums  in  Holland,  in  an  artlole 

t*n  («ychiu1  iinnlysiH  as  the  basis  of  morbiil  prtycholo((ioal  iliagnosis, 

ttrgcs  that  n  careful  study  of  the  facts  and  laws  of  normal  must 
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precede  lUat  of  morbid  p«ycho1og^T.  The  HUthor  surU  with  con- 
aoioiifiaeBs  and  thinks  ita  origin  is  in  the  grey  matter  of  tlie  floor 
of  the  fourth  ventricle,  beneath  the  median  fEtoove.  The  jiut  and 
important  thesin  tliat  paychiatrlatfi  neeil  iwychologr  ia  not  very  ade- 
<iuatety  ropreaentcrj. 

Bianchi  (Arch.  Ital.  per  le  Mai.  Nerv.)  reporU  a  grave  case  of 
hysteria,  with  liallucinationA  of  hearing  anri  rittiona,  comf>Ictely 
cured  by  a  drastic  courae  of  moral  trt^atiiient,  whicli  confiisted  iu 
threatening  an  ovarian  surgical  operattun  with  an  elaborate  dij^play 
of  apparatus,  in  applying  n  protended  onutcry,  really  cold,  to  the 
abdomen,  and  in  compeirin^  the  patient  to  appear  in  public  at  the 
moment  of  an  attack. 

Liinsnna  (Arcli.  Ital.  per  lo  Mnl.  Is'erv.)  reports  oxperiinenis  on  a 
sill  face  of  tlie  outer  part  of  the  leg  of  a  female  patient  of  forty-five, 
who  had  lost  the  skin  over  a  surface  of  10x12  centimetres,  from 
which  he  concludes  that  discriminative  derma!  sensibility  is  medi- 
ated by  papilary  bodlea,  particularly  Moisner's  corpuscles,  but  that 
the  senae  of  material  contact  ia  independent  of  these  bodies.  The 
destruction  of  the  akin  and  its  nerves  has  no  influence  on  the  mus- 
cular sensibility  of  subjacent  contractile  bodies. 

Vega  (Arch.  Ital.  per  le  Mai.  Nerv.)  reporta  an  interesting  caae  of 

{'oUea  quatre.  The  father  of  a  woman  of  forty-seven  was  a  found- 
ing, who  devoted  much  time  and  labor  to  find  hi»t  true  parents. 
8he  talked  much  of  Itiis,  and  at  length  thought  herself  the  cfanghter 
and  heir  of  high  personages.  This  conviction  she  instilled  into  her 
mother  (2)  and  into  a  ladv  whose  servant  she  was,  (3)  and  who 
identified  a  rich  general  as  tlie  father  of  her  femme  do  charobre.  The 
eonviotiona  persisted  despite  all  dispniofs,  and  wlien  the  author  of 
the  delusion  marrieti,  her  hiislmnri  s'Xjn  l>ecame  infected  with  th« 
monomania.  The  four  had  a  course  of  similar  hallucinations  of 
hearing  and  general  sensibility,  erroneous  interi^retations,  griev- 
ances, etc.,  and  even  after  separation  the  deliriums  continued, 
taking  no  account  of  the  death  of  their  assumed  protectors  and 
persecutors. 

Algeri  (Arch.  Ital.  per  1«  Mai.  Nerv.)  reports  with  tables  observa- 
tions on  314  insane  women  from  fifteen  to  forty-five,  from  which 
ho  concludes  that  the  menstruration  is  almost  always  more  irregular 
with  insane  than  \vith  sane  women.  In  chronic  psychopathies  and 
in  dementia  menstrual  disturbances  arc  more  marked  than  in  me)- 
iincholy  and  mania  of  recent  origin.  Menstruration  generally  coin- 
cides with  psychopathic  aggravation.  This  relation  is  best  seen  in 
periodic  insanity. 

Guicciardi  and  Tanxi  (Rev-  Sperim.  di  Fren.)  tested  the  re- 
action time  of  fourt*ien  cases  of  chronic  hallucination  of  hearing 
with  systematized  delusion,  and  fimnd  it  tci  be  un  the  averaee  117.5 
thousandths  of  a  second,  as  compared  with  1 19.5  in  ten  normal  cases. 

Tanzi  and  Riva  (Rivista  Sperim.  di  Fren.)  observed  103  cases  of 
sysl^MmitlEed  delusions ]imong720ii)sane patients,  and  infer  that  this 
[►sychoptivsic  modality  is  less  frequent  than  might  be  inferred  from 
the  promfnent  place  it  occupies  in  the  body  of  psychatry.  Women 
are  less  liable  to  it  than  men,  and    it  develops*  esi^ecmlly  at  the 
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metirinanse.  It  is  eminently  &  m&Udy  of  (leg;ene ration,  chronic, 
ad  iif  rery  long  evolulion.  It  L*  neither  unifonn  in  its  process  nor 
fits  form  lixeJ,  but  Us  uietamoriihoses  are  cxtroinely  griidaal.  It 
I  ■  perversion  not  an  enfeeblemeut  of  the  faculty  of  thought. 

Amailei  and  Tonnini  (Arch.  Ital.  per  le  Mai.  Nerv.)  have  pre- 
poreil  the  following  classification  of  syBtematizcd  delusions  or  paran- 
oia. I.  Defeneration  j>aranora,  on  the  basis  of  a  coni^nttally 
Tirtotis  orpaniyjitton,  with  t*om»tiL'  siinis  of  here<litar>-  degenerucy. 
Il«  *ieve!opmfnt  may  be  a.  oarly,  or  h.  late,  an<l  encK  of  these  may 
be  (»)  simple,  (.  c.  with  delirium"  of  persecution,  ambition,  relijrion, 
love.  On  (4)  hallucinnatory,  i.  e.  the  same  as  (a)  with  h>-pochon- 
(Iriacal  symptoms.  II.  P.svcho-neurutic  iiaranoia.  A.  primary.  B. 
wcondnry.     Kacb  with  suL-diviaiona. 

Bftistroccht  (Rev.  Sperira.  di  Fren.)  has  determined  the  wcijjht  of 
the  white  and  prey  substances  of  the  brAin  bv  the  aid  of  a  Nichol- 
son monnmental  aerometer  in  air  and  in  liistilled  waters-  The 
den.sitv  of  the  entire  encophalon  in  21  men  waK  1.0205,  in  twentv-two 
women,  1.0S3fi ;  of  the  spinal  cord,  1.03S7  for  men,  and  l.(rt-ifi  for 
women.  The  prey  sutistance  of  the  cortex  Js  lifchtetrt.  Next  cornea 
the  white  cortical  sulMttaucc,  Ihe  (^rey  of  the  bauiil  ganglia,  the  (^rd, 
the  mid-brmin  and  cerebellum  which'  is  heaviest  of  all.  In  general, 
density  increases  with  absolute  weight.  It  increases  to  the  a^e  of 
forty,  and  then  steadily  decreases,  while  thucurd  is  at  its  inaximul 
density  in  the  fcctus. 

Tambnrini  and  Riva  (Riv.  Pncrim.  di  Frcn.^  in  sixty  cases  of  gen- 
enl  paralysis  found  lesions  of  the  frontal  loues  in  66  cases,  of  the 
pftriotat  in  44,  of  the  sphenoidal  in  27,  the  temporal  in  19,  the  occl* 
pital  in  0,  and  the  island  in  3. 

Morsclli  (Kiv.  .'^perni.  di  Fren.)  hasapjiUed  the  rlynamo^raph  of 
B^gnier  with  registering  apparatus  to  the  diagnostic  study  of  nerv- 
ous disorders  in  diseases  of  the  nervous  evsterh.  The  normal  curve 
of  the  healthy  sublect  is  not  very  untiie  that  obtained  from  an 
exeiacd  nerve-niutirie  preparation  ;  tlie  neuropathic  curves  present 
many  Tariation»  whicli  are  highly  suggestive,  but  we  opine,  not 
soJfflcieDlty  studied  to  present  settled  results  as  yet. 

Mueao  <Hev.  Sperm,  di  Fren.)  examined  the  pupils  of  70  epilep- 
tica  and  found  them  no  larger  than  normal  individuals.  Tlie 
diameter  in  sanity  oscilates  between  3  and  6  mm.,  with  epileptics 
from  2  to  (>  mm.  The  prodromal  stage  of  conx'ulsions  is  often  sig- 
nalized by  remarkable  difference  between  the  diameter  of  tltc  two 
pnpils. 

Adriani  (Rev.  Sperm,  di  Fren.)  argues  that  the  doctor  Rhoatd 
cire  the  same  care  to  the  school  that  a  njotber  gives  to  her  child. 
Children  with  hereditary  predisposition  to  insanity  or  general 
neural  weakness,  should  not  be  eaucnted  in  schools  with  perfectly 
iiorntal  children,  but  apart  in  special  institutions,  us  they  need  pro- 
phylactic treatment. 

A  remarkable  case  of  hereditary  colored  vision  is  described  in 
The  Rev.  Philoe.  for  Feb.,  1887,  in  which  a  fatJier  son  and  daugh- 
ter SAW  vowels  and  consonants  similarly  colored. 
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Li^beatilt,  in  liis  Conf«Mgiou»  d'  un.  Mclujin  fiffpHottMur,  recounts 
thc'  (lifTerent  methods  of  proUucing  h^rpnotism  that  he  has  U8e)l. 
Brai'l's  llxution  method  wasfotind  ot'casiuniill])-  toL-aune  conviilHii'iis, 
and  he  recommt'nds  fffiKiwa/suggefltion,  droo]»ing  of  lids,  falling  i:>f 
head,  huavinetts  of  lids,  etc.  Gradual  awakening  wnH  »1ho  fonnd  fnr 
leas  productive  of  unpleasant  Hcnsationa  than  if  sudden. 

Fioretli,  in  a  lato  number  of  tho  Archivio  dl  pMiehialriaScienxe 
Penali.  attempts  In  Hhow  that  in  normal,  pathalogical  and  hvpnolic 
cases  the  ffivun  and  coiutcious  motive  is  not  the  real  cause  of  ihe  act, 
but  a  mode  by  which  tho  u^ont  indnlgce  the  cauHtil  iubtinct,  by  ex- 
plalnin^  to  himself  conduct  thi>  primal  soarce  of  which  haa  es- 
caped him.  Thus  the  motive  for  a  crime  in  not  the  al»oIute  crite- 
rion of  imputahllity. 

Lombroao  recounts  some  remarkable  cases  of  memory  of  letters 
and  fignros  iinpres.so*l  hypnotically,  anil  enumiTute)<  the  pernicious 
resultii  of  the  exhibitions  of  tho  public  nie«iuerist  Donato  at  Turin 
alone  as  follows  :  One  of  hia  Hubjects  was  soon  after  attacked  v,  iih 
part^iti,  another  while  at  a  theatre  bo'Camecataliptic,  anuther  thonght 
himself  always  hypnotized,  another  felt  into  ej>iltptic  convulsionif; 
a  malhemaiicil  studt'nt  could  not  adjust  his  compass  withotii 
becomini;  cataleptic,  and  another  must  run  after  all  carriages  in  the 
street  with  lanterns.  All  such  public  exhibitions,  it  is  concluded, 
should  be  forbidden. 

Danilewsky,  in  a  late  number  of  the  Archives  Slaves  de  Biologie* 
reached  experimentally  tho  conclusion  that  the  stimul»tin{{  influ- 
ence which  tho  hemispheres  exert  on  the  optic  lobes,  bulb  ami 
medulla  is  roplacc<l,  after  ablation  of  tho  brain  by  incroasctl  excita- 
bility of  these  organs  caused  by  excitations  from  the  oxteraoJ  worlii 
through  the  senses. 

Jendrassik  in  two  recent  articles  in  the  Archives  de  Neurologie. 
rejects  the  chemical  viiso-motor  and  all  other  current  views,  nnd 
concludes  that  the  cause  of  hypnotic  phenomenon  is  loss  or  dimin- 
ation  of  association. 

Cappie,  in  Brain,  July  l&Sd,  concludes  tliat  inattention  the  enceph- 
alic circulation  i.s  concentrated  in  cert4iin  cells,  and  as  the  quantity 
of   blood    in   the  brain   cannot  be  increased  or  diminished  otlicrj 
parts  of  the  brain  are  depleted,    In  epileptic  attacks,  motor  cellf| 
absorb  tho  blood,  leaving  tue  cells  in  which  cousciouanees  subsists* 
anaemic. 

Ch.  Ricbet,  (Rev.  Philos.,  Jan.,  1887),  describes  the  typocraphv  of 
certain  neuropathic  subjects  wbiih  yela  inti>  print,  ami  which,  like 
their  writing,  is  often  marked  by  the  most  biz.irre  traits.  In  twelve 
lines  eleven  arc  difTorent  kinds  of  type;  seventeen  lines  are  from 
twelve  different  fonts,  etc.,  and  compares  with  this  the  style  of  a 
"  certain  contemporary  school  of  poetry,  the  lines  of  which  may  be 
read  in  inverse  order,  so  profoundly  ol>scure  is  the  sense. 

In  an  experiment  made  on  hysterical  subjects  in  different  states 
of  hypnotism  and  echolalia.  ami  lately  reported  to  the  French  So- 
ciety of  Physiolnt^ical  Psychology,  the  reaction  time  from  ear  lo 
month  in  the  wakint;  »tate  was  thirty-nine  hundredttis  of  a  second ; 
in  somnambulism  thirty-three,  and  in  the  state  of  echolalia^  hyp- 
notically induced,  but  thirty-one. 
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Peli  compnreji  the  oeplialometry  of  670  liniatice  with  sane  pcr- 
Mtis  of  the  eaino  clast)  and  locality,  anO  flnds  tliu  insane  head  is 
lonuer.  higher  and  broadiT,  and  anomoliea  in  the  fthatw  uf  the 
skull  are  three  tiuieft  ha  freijuenl,  more  »o  in  nialeg  tlian  In  fcmalos, 
and  mostly  in  hertAditarr  fomu. 

Poggl  examined  the  cerebral  convolution  of  fifty  brains  of  the 
Innane,  and  found  anomalies  more  common  than  in  the  Bane, 
especially  in  the  left  Iiemi8i>here.  The  most  frequent  anomaly  is  a 
(lon)>le  ealcarine  fissure,  or  communicfition  between  the  internal 
occ'ipito-i>arietal  aulcufl  and  the  sulci  of  the  cuneiform  lobule — 40 
]»er  rent.  Insane  brains  are  particularly  clioracterized  by  nunier- 
ouM  Anastomotic  folds. 

Dr.  Legrain,  in  his  Du  D^lire  chei  lea  D^^^n^r^s,  would  aubnti- 
mte  the  terra  degenerative  for  hereditary  insanity.  He  doflcrlbcs 
the  phyfsical  and  mental  Hvmptoms  charact^riiEin};  8uch  cases,  and 
describee  them  &s  very  slowly  evolving,  talcing  on  different  forms 
sometimes  in  rapid  succession,  recovery  from  one  followed  by 
rela)i6o  to  another,  often  attended  by  alcoholism  and  ending  in 
dementia. 

H.  Beannis  reports  in  a  note  in  the  Rev.  Phllos.,  March.  I8S7, 
the  fnllowiuir  experiment:  The  sensibility  of  the  mncoua  mem* 
brane  of  the  vocal  cords  of  a  singer  was  destroyed  by  cocaine  with- 
out KMisibly  altering  tlic  accuracy  of  his  song.  From  tliiK  he  con- 
cludes that  there  is  a  mtucle*«eii8e  which  plays  its  rote  In  giving 
accuracy  to  notes. 

In  a  late  nnmber  of  the  Medical  Times  Dr.  L.  W.  Fox  and  G.  M. 
Gould  plead  for  a  law  restraining  i>eddler8,  jewellers  and  optieians 
froii)  prescribing  glasses.  Many  cases  of  injury,  often  permanent, 
to  eyet*  resulting  from  errors  thus  made  are  citeii,  and  it  is  claimed 
that  legal  restrictions  are  as  much  needed  for  the  optician  as  fur  the 
dniggifit. 

BcrtiUon  proposes  to  identify  criminals  by  measurinE  their  height, 
the  head,  length  of  loft  arm  and  foot,  and*  colors  of  tlie  right  eye. 
Altogether  these  measurements  have  already  been  the  means*  of 
recognizing  over  seven  hundred  rearrested' erimimtls  without  a 
dingle  error. 

Jeronimo  Vida  considers  aocietv  an  organism,  the  individuals 
composing  which  are  reJated  as  celfs  in  the  animal  body,  and  would 
thus  upproxiuiate  s<x-ial  and  biological  sciences.  The  social  indi- 
vidual, however,  is  nut  the  single  person,  which,  unlike  the  phvsio- 
togicjU  cell,  lacks  tlie  reproductive  function.  This  idea  hns  1>een 
long  ago  worked  out  in  far  greater  detail  by  Linienfeld.  Espinos  and 
otbora. 

Dr.  Chriiitian  argues,  in  a  late  number  of  the  Journal  of  Mental 
Science,  that  general  paralysisdoes  notentail  any  increased  fragility 
of  the  bones,  and  that  osteo-malakia,  when  present,  \a  the  result  o'f 
other  caiues.  The  great  numlier  of  fractures  in  these  cases  Is  due 
to  the  great  number  of  falls. 
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Dr.  C.  W.  Col)boM  printa,  in  Ihe  Journal  of  Mental  Science,  an 
•claborfltc  plan,  wilh  cnim,  of  n  model  lunatic  asylum  for  three  or 
four  hunored  patients,  with  an  intereeting  rliHcuaiion  of  other 
plajui. 

Montegagga's  La  PhyrionomU  et  It*  SentimeiiU  ia  not  only  a  scien- 
tific but  a  most  reaUabfe  book.  The  cut«,  by  Hector  Ximeu^s,  arc 
a  new  departure  from  the  wearisome  ro productions  of  Lavater,  and 
tho  fjtco  IP  discnsweil  foidHri?  by  fentiire,  in  a  way  which  marks  an 
advance  beyond  lx»th  Darwin  and  Bclsartc. 

J.  Heiber^'s  Cutaneou$  J^erve  Svppljf,  translated  into  EnglUh  by 
WagstafTe,  ih  a  itmall,  unefid  book  for  both  studenta  and  practi- 
tioners. The  plates  are  a  judicioud  compromise  between  plainuees 
antl  literal  rcpro<i  net  ions  from  nature. 

Lengelmann's  Idiatophiius  is  a  now,  valuable  and  comprehensive 
work  on  idiocy  by  an  eminent  specialist.  It  ia  on  the  whole  the 
best  general  treatise  on  the  subject  eiueo  Scguiu. 
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ON  THE  RELATION   OF   NEUROLOGY  TO 

PSYCHOLOGY. 


BY  KEKBY  H.  DONALDSON,  PU.  D. 


In  the  following  pages  it  is  proposed  to  make  some 

statements    regsnling    the    relation  of  neurology  to 

I  psychology  as  viewed   from  the    standpoint  of    the 

former,  and  also  to  give  a  resume  of  some  rather  recent 

neurological  investigations. 

Anatomical  results  have  a  reputation  for  superior 
credibility,  and  it  is  a  generally  accepted  idea  that 
within  the  limits  of  gross  anatomy  this  reputation  is 
well  grounded  ;  but  when  we  glance  at  the  work  in 
minute  anatomy  or  histology,  it  seems  as  though  a 
long  time  must  elapse  before  this  latter  would  be  thus 
honored.  The  field  is  clearing,  however,  and  many 
existing  contradictions  are  rather  apparent  than  real. 

Ajs  the  result  of  a  long  discussion  in  his  last  paper, 
v.Gudden^^'  nevertheless  reaches  the  conclusion:  **  First 
of  all  let  us  have  anatomy,  or  if  physiology  must  come 
first,  then  never  without  anatomical  control.'*    In  the 
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Study  of  the  form  and  functions  of  the  nervous  system 
there  is  reason .  then ,  for  accepting  the  anatomical  dat-a — 
though  they  are  far  from  perfect — as  the  norm,  and  for 
measuring  physiological  results  by  them.  It  follows 
from  this  that  the  more  accurate  the  standard  the  surer 
the  progress. 

The  anatomy  of  the  central  nervous  system  is  to-day 
largely  topographical.  The  units  are  groups  of  cells 
and  bundles  of  fibres,  and  the  question  to  be  answered  is, 
as  a  rule,  how  these  are  united.  The  methodH  employed 
to  determine  the  correlation  of  function  with  form  are 
the  association  of  the  failure  of  some  function  with  the 
failure  of  some  part,  or  the  development  of  the  func- 
tion with  the  development  of  the  part.  At  the  outset 
this  investigation  is  balked  both  from  the  clinical  and 
experimental  sides  by  those  cases  where  loss  of  nervous 
substance  is  not  apparently  associated  with  any  or 
with  a  corresponding  functional  disturbance;  but  these 
cases,  anomalous  as  they  at  first  appear,  will  without 
doubt  become  clear  under  proper  anatomical  investi- 
gation, coupled,  as  it  must  be,  with  a  much  finer 
analysis  of  function  than  is  now  in  use.  It  is  in  this 
direction  that  much  is  to  be  hoped  from  the  improve- 
ment of  psycho-physical  methods. 

Leaving  those  experiments  which  have  localization 
as  their  aim,  there  arises  a  further  question.  Given  a 
group  of  cells  with  a  definite  function,  what  is  the 
fundamental  difference  l)etween  this  group  and  others 
with  a  different  fimction  ?  This  leads  to  the  much  less 
worked,  and  as  yet  less  fruitful,  field  in  neurology — 
the  characteristics  of  the  cell  itself. 

The  first  steps  here  are  the  study  of  the  form  and 
chemistry  of  the  cell.  We  need  not  stop  at  this  point, 
however,  but  at  once  go  on  to  ask  how  far  we  may 
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*^BaaonabIy  hope  to  carry  this  investigatiou— to  inquire 
"^hat  aid  psychology  is  to  expect  from  neurology  in 
Climate  analysis,  and  whether  it  will  ever  come  to 
I»as8  that  from  the  morphological  characteristics  of  the 
^11  its  function  can  be  inferred.  It  must  be  admitted 
that  thus  far  the  attempts  to  infer  even  from  the 
general  form  of  the  brain  to  the  grade  of  intelligence 
have  failed,  and  yet  that  appears  to  be  one  of  the  least 
difficult  questions  that  wait  for  an  answer.  It  may 
therefore  be  asked  whether,  without  the  hope  of  being 
able  to  solve  any  world-riddle,  with  failures  in  correla- 
tion in  full  view,  is  it  worth  while  to  pursue  neurology 
as  an  aid  to  psychology  ?  An  answer  based  on  the 
following  facts  may  be  given  in  the  affirmative.  Neu- 
rology is  the  conmion  factor  of  most  of  the  approaches 
to  psychology.  The  comparative,  the  developmental, 
the  anthropological,  the  morbid,  and  the  experimental 
methods  all  have  it  as  a  point  of  departure,  and  it  may 
fairly  be  assumed  that  further  anatomical  knowledge 
will  give  us  an  insight  into  the  working  of  the  central 
nervous  system  far  deeper  than  that  wliich  we  now 
possess :  that  we  may  learn  t^:)  associate  certain  cell 
changes  with  the  exhibition  of  certain  functions,  and 
that  at  present  we  have  no  reason  to  fix  a  limit  beyond 
'vhich  the  method  may  not  be  carried.  ^\ccurate  neural 
anatomy  must  therefore  go  hand  in  hand  with  accurate 
psychological  analysis. 

An  account  of  some  recent  observations  in  this  field, 
though  fragmentary,  may  serve  to  illustrate  the  tend- 
ency of  investigation  in  it.  The  contributions  come 
from  various  sources.  The  anatomists,  the  physiolo- 
p8ts»  the  psychiatrists,  and  the  morphologists  are  all 
concerned.  The  physiological  w^ork  has  thus  far  been 
crippled  by  the  lack  of  anatomical  control ;  the  pro- 
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fessed  anatomists  and  nnJrphologists  have  but  partially 
specialized  in  this  direction,  so  that  most  of  the  detailed 
Btudies  have  come  from  the  psychiatrists,  men  who 
have  other  engrossing  calls  on  their  time,  and  whose 
anatomical  work  must  therefore  suffer  from  discon- 
tinuity. 

The  studies  on  the  physiology  of  the  frog's  brain  by 
Steiner,*"  of  Heidelberg,  which  appeared  in  1885,  mark 
a  distinct  advance  hi  the  physiological  methods.  They 
are  careful  and  accurate,  and  he  sharply  disting^uishes 
between  facts  and  theories.  The  chief  technical  aim 
of  this  investigator  was  the  highest  experimental 
accuracy  and  the  reduction  of  the  non -conforming 
cases  to  zero..  In  this  he  has  succeeded  atlmirably. 
A  similar  series  of  observations  on  fish/**  some  pre- 
liminary account  of  which  has  already  been  pub- 
lished, will  probably  appear  soon.  Through  these 
results  it  is  evident  that  the  idea  of  the  development 
of  function  has  gotten  a  hold  on  physiological  work. 
A  mammal  can  be  kept  alive  but  a  short  time  without 
its  cerebral  hemi.spheres,  while  Steiner  has  shown  that 
the  fore  brain  can  be  removed  from  a  bony  fish  and  yet 
the  latter  moves  about  and  feeds  in  apparently  a 
normal  manner.  It  is  to  be  remembered  that  in  the 
teleosts  the  mantle  of  the  fore  brain  is  a  non-nervous 
sac.  Is  it  to  be  concluded  from  this  that  in  the  bony 
fish  the  voluntary  control  is  seated  in  some  part  of  the 
brain  other  than  the  cerebral  liemispheres,  or  that  we 
have  in  these  fish  an  animal  that  is  mainly  reflex,  with 
a  grain  of  voluntary  control  ?  Both  idoa.s  are  probably 
correct.  Reflex  an<l  voluntary  centres  have  differ- 
entiated out  of  more  generalized  nervous  matter,  and 
as  this  fisli  has  no  functionally  developed  organ  cor- 
responding to  the  usual  seat  of  the  voluntary  impulses^ 
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it  is  conceivable  that  the  lower  centres  of  the  brain 
which  are  alono  functional  have  a  more  generalized 
activity,  and  that  they  may  be  the  seat  of  the  imper- 
fect voluntary  impulses  which  appear  to  exist  in  this 
animal.  So  that,  looked  at  from  one  point  of  view, 
the  animal  is  mainly  reflex,  that  is,  the  voluntary 
impulses  are  quite  subordinate,  while  looked  at  from 
^the  other  point,  such  voluntary  impulses  as  it  does 
saess  have  their  seat  in  sub-cerebral  centres.  We 
have,  then,  in  the  development  of  the  nervous  system 
in  the  animal  series,  not  an  evolution  in  the  sense  of 
Bonnet  and  the  older  naturalists,  namely,  diiferences 
of  bulk,  proportions  remaining  the  same ;  but  all 
through  there  is  a  most  marked  alteration  in  the 
relative  development  and  physiological  value  of  the 
different  parts.  It  is  an  idea  as  old  as  Aristotle,  that 
animals  possess  but  one  adequate  means  of  defense,  or, 
to  put  it  more  generally,  have  but  one  apparatus  for 
doing  a  given  thing.  The  activities  of  an  animal  are 
partly  reflex  and  partly  voluntary,  but  the  proportions 
vary  in  each  case.  In  passing  from  a  fish  to  man  wo 
are  struck  by  the  increase  in  the  voluntary  control, 
and,  according  to  the  principle  above  stated,  wo  should 
expect — what  we  find — a  most  notable  decrease  in 
reflex  development.  If  that  were  not  the  case  we 
should  have  in  man  the  nervous  system  ditferentiated 
along  two  lines,  that  is,  a  double  apparatus  for  the 
same  thing,  which  approac^hes  the  impossible.  This 
idea  has  its  application  to  the  recent  work  on  localiza- 
tion. Without  the  visual  centres  in  the  cortex  a  man 
cannot  see  at  all ;  a  dog  can  perhaps  see  a  trifle,  a 
rabbit  more,  and  so  on.  This  fact  receives  its  expla- 
nation in  that,  the  more  the  functions  are  pushed  into 
the  cortex,  the  more  the  lower  centres  become  dependent 
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on  it  for  their  very  existence,  so  that  removal  of  1 
cortex  is  followed  by  the  degeneration  of  these  lower 
centres  in  niaii  and  the  higher  mammals,  while,  as  we 
descend  the  animal  series,  these  centres  become  less 
and  less  dependent  on  the  cortex  and  better  able  to  act 
alone,  as  in  the  frog  and  fish.  Thus  the  ability  to  use 
the  lower  centres  of  vision  alone  appears  inverse  to  the 
cortical  development. 

A  justifiable  complaint  is  made  against  the  lack  of 
anatomical  control  in  the  majority  of  the  physiological 
experiments.  This  is  due  to  the  practical  difficulties 
in  making  such  a  control,  which  are  plain  to  any  one 
who  knows  what  control  means.  The  matter  has  been 
of  late  slightly  improved,  both  Munk  and  Goltz  having 
turned  over  the  brains  of  carefully  observed  animals  to 
anatomists.  But  this  at  best  is  the  sporadic  exhibi- 
tion of  a  virtue  which  should  be  systematic.  It  is  in  t^M 
high  degree  naive  for  an  operator  to  maintain  that  a 
given  animal  kept  alive  after  operation  has  suffered  a 
loss  of  brain  substance  which  is  fully  represented  by 
what  was  removed  at  the  operation,  and  then  to  make 
this  assumption  the  basis  for  further  inference.  In 
every  case  the  secondary  degenerations  must  be  con- 
sidered, and  the  laws  of  secondary  degeneration  from 
the  cortex  are  not  yet  well  enough  known  to  permit  in 
most  cases  a  reliable  infei*en<'e  from  the  injury  alone. 
Even  the  brains  of  dogs  operated  on  by  Munk,  where 
the  operation  is  precise  and  elegant  in  the  highest 
degree,  show  changes  which  can  only  be  made  out 
from  sections. 

To  turn  to  the  anatomical  side.  It  is  from  the  method 
of  V.  Gudden  that  the  most  is  to  be  hoped  at  present, 
or  it  would  be,  perhaps,  better  to  define  it  as  the 
"experimental-anatomical  method,"  for,  strictly  speak* 
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ing,  that  of  v.  Oudden  implies  the  use  of  new -bom  or 
'very  young  animals,  and  the  results  thus  obtained 
differ  somewhat  from  those  gotten  by  experiment  on 
adults,  Tlie  gist  of  this  method  is  the  artificial  devel- 
opment of  atrophies.  But  the  very  means  which  is 
here  used  to  unravel  the  course  of  the  fibres  in  the 

,  centres  is  itself  a  legitimate  object  for  experimentation. 
Far  too  little  is  known  of  the  real  significance  of 
degeneration  to  make  it  a  perfectly  safe  means  by 
which  to  study  other  problems. 

\Vhilt.i  speaking  of  methods  we  may  mention  that  of 
Flechsig,  or  the  method  of  tracing  fibre  bundles  by  the 
development  of  their  medullary  sheaths.  The  assump- 
tions on  which  this  proceeds  are  that  the  fibres  forming 
a  bundle  physiologically  distinct  assume  their  medul- 
lary sheaths  at  one  time,  and  that  the  fibres  surround- 
ing them,  but  physiologically  different,  do  not  get  their 
Bheaths  at  the  same  time.  These  assumptions  are, 
however,  largely  open  to  investigation,  and  it  would 
increase  confidence  in  the  results  thus  obtained  if  the 
details  of  the  process  were  more  clearly  known. 

As  to  anatomical  results,  those  of  v.  Monakow'*'  are 
specially  important,  from  the  care  and  deliberation 
which  characterize  the  work.  In  rabbits  he  has  dem- 
onstrated the  representation  of  the  cortex  in  the  optic 
thalamus.  When  a  portion  of  cortex  is  removed,  a 
part  of  the  thalamic  ganglia  atrophies,  and  the  rela- 
tion is  a  fixed  one.  So  far  as  tested,  similar  relations 
hold  for  man  also.  The  idea  of  such  a  representation 
had  earlier  been  put  forward  by  Luys,  but  without 
any  experimental  proof.     This  demonstration  is  very 

'  suggestive,  for  not  only  have  we  the  notion  of  the 
representation  of  the  cortex  in  the  optic  thalamus,  but, 
as  cells  in  the  latter  atrophy  on  the  removal  of  the 
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cortex,  they  cannot,  in  mammals  as  low  as  rabbits, 
functionate  alone,  and  must  be  regarded  as  intimately 
associated  with  the  cortex. 

General  notions  of  much  value  have  come  from  Gas- 
keirs"^  attempt  to  bring  the  sympathetic  system  into 
line,  and  the  introduction  of  some  order  and  method 
into  tliat  portion  of  the  nervous  system  has  been  a  very 
solid  contribution.  At  the  same  time  the  spinal 
ganglia,  and  those  along  the  cerebral  nerves  and  in  the 
sympathetic,  are  still  riddles,  and  while  they  remain 
without  explanation,  it  may  seem  a  trifle  overhasty  to 
rush  on  to  the  anatomy  of  such  complicated  structures 
as  the  brain  and  cord.  No  one  doubts  the  value  of 
comparative  anatomy  for  this  work,  but  it  might  be 
wise  to  extend  the  comparison  line  into  the  inverte- 
brates. Dominated  by  the  medical  idea  that  the  study 
of  these  things  rapidly  decreases  in  value  as  we  i)as8 
from  man  downwards,  and  having  a  more  or  less 
defined  feeling  that  the  invertebrates  were  intended  by 
Providence  for  the  use  of  the  raorphologists  alone,  neu- 
rologists have  until  recently  neglected  this  division  ; 
yet  it  is  in  the  arthropoda  that  the  widest  divergence 
in  sense  development  among  nearly  related  forms  is  to 
be  found,  correlated  with  differences  in  the  supra- 
oesophageal  ganglia.  This  ganglion,  in  some  ants,  has 
a  cortex,  and  in  so  far  deserves  to  rank  as  a  brain. 

To  those  acquainted  with  histological  literature  the 
work  of  Qolgi***  is  probably  familiar.  The  essential 
point  of  his  technical  method  is  the  staining  of  nerve 
cells  with  silver  nitrate  or  mercuric  chloride,  while  the 
surrounding  substance  remains  unstained.  The  cell 
and  its  prolongations  thus  stand  out  like  a  silhouette. 
The  cell  structure  is  unfortunately  lost  by  this  treat- 
ment, but  the  prolongations  are  beautifully  exhibited. 
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The  notion  of  cell  prolongations  and  their  signiiicance, 
previous  to  Golgl,  may  be  stated  as  follows :  These 
cells  were  considered  to  have  one  unbranched  prolong- 
ation, the  axis-cylinder  process,  which  continued  itself 
into  a  nerve  fibre.  The  other,  the  so-called  proto- 
plasmic processes,  were  branched  and  were  thought  to 
anastomose.  Golgi's  preparations  show  first  that  the 
axis  cylinder,  which  is  wonderfully  demonstrated,  is 
always  branched,  and  second,  that  the  protoplasmic 
processes  do  not  anastomose.  Since  they  generally 
trend  toward  bloodvessels,  Qolgi  looks  upon  them  as 
nutritive  arms. 

To  return  to  the  axis-cylinder  processes :  These  are 
not  all  alike.  Two  types  are  recognized,  and  the 
typical  forms  are  perfectly  distinct.  The  first  is  that 
in  which  the  axis  cylinder,  maintaining  its  identity, 
gives  off  fine  lateral  branches.  The  second  is  that  in 
which  the  branching  is  profuse  and  rapid  and  in  a 
short  space  the  identity  of  the  axis  cylinder  is  lost  in  a 
network.  Cells  of  these  types  are  found  separated  in 
the  different  parts  of  the  brain.  On  examining  the 
spinal  cord  it  is  found  that  the  cells  in  the  anterior 
comua  belong  to  the  first  type,  while  those  in  the  pos- 
terior belong  to  the  second.  It  was  this  observation 
which  led  Golgi  to  develop  the  theory  that  the  cells  of 
the  first  type  were  motor  and  those  of  the  second  sen- 
sory in  function.  For  the  moment  accepting  this  view, 
there  still  remains  to  be  explained  the  meaning  of  the 
branches  from  the  axis  cylinder  and  the  manner  in 
which  the  cells  of  the  second  type  are  joined  with  the 
periphery.  Golgi  thinks  that  it  must  be  through  the 
anastomoses  of  the  branches  from  the  axis  cylinder 
that  the  several  cells  ai*e  put  into  communication  with, 
one  another.     All  the  branches  from  the  axis  cylinders 
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of  the  first  type  are  thus  use(l,  but  only  a  part  of  those 
of  the  second.  When  an  entering  fibre  loses  its 
medullary  sheath  it  becomes  essentially  an  axis 
cylinder,  and  by  this  method  stains  as  such,  so  that 
fibres  in  this  condition  can  be  followed  in  the  neigh- 
borhood of  the  cells.  In  the  posterior  comua  of  the 
cord  there  are  fibres  which  thus  enter  and  break  up 
into  a  network  analogous  to  that  of  the  axis  cj'linder 
of  the  ceils  of  the  second  type.  It  is  supposed  that 
this  network  is  in  connection  with  the  network  of  the 
cells,  and  that  at  this  point  the  isolated  conduction 
ceases  and  the  fibre  is  connected  not  with  one  cell  buf 
with  a  group.  According  to  this  idea  we  have  to  deal 
with  groups  of  cells  instead  of  single  ones,  and  the  ex- 
plaining power  of  such  a  view  is  considerable.  It 
would  have  been  scarcely  worth  while  to  dwell  on 
those  observations  of  Golgi  if  they  were  questionable. 
So  far  as  his  facts  and  plates  go  they  are  perfectly  reli- 
able, and  he  understands  as  clearly  as  others  where 
the  facts  leave  off  and  speculation  commences.  These 
results  have  gotten  into  our  literature  only  somewhat 
recently,  and  in  order  to  show  that  the  ideas  have  not 
grown  up  in  a  night,  it  may  be  mentioned  that  Golgi*8 
first  investigation  with  this  method  weis  published  in 
1874,  and  from  that  time  up  to  1880  he  has  been  more 
or  less  occupied  in  these  researches. 

This  method  is  selective.  Not  all  the  cells  are  stained  ; 
in  fact,  as  a  rule,  only  a  small  proportion  is  affected. 
If  now  the  reaction  is  a  chemical  one,  it  is  to  be  inferred 
that  those  cells  which  stain  are  in  a  peculiar  chemical 
condition,  and  this  suggests  that  changes  in  the  nutri- 
tive state  of  brain  might  alter  the  manner  in  which  it 
is  stained. 

In  this  connection  at  least  a  reference  should  be 
made  to  the  modifications  of  the  above  method  by 
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-Mondino,  a  pupil  of  Golgi.  He  found  that  if  sufficient 
*i»»e  was  allowed,  whole  human  brains  could  be  stained 
throughout  by  mercuric  chloride.  It  is  claimed  that 
*lii8  will  give  a  means  of  following  out  cell  connec- 
tions equal  to  any  now  used,  but  thus  far  it  has  not 
'^een  put  to  the  test. 

It  wai5  necessary  to  wait  until  something  had  been 
**4liU  of  the  experimental  method  in  anatomy  and   of 
Ool^'s  results  before  referring  to  the  conclusions  of 
^orel,*''  which    involve    both.     Making    use   of   two 
guinea  pigs,  he  removed  the  facial  nerve  in  one  by 
pulling  it  out  at  the  point  where  it  emerges  from  the 
base  of  tlie  brain,  and  in  the  other  where  it  emerges 
from  the  skull  he  sectioned  it.     In  the  first  animal  the 
DucleuB  atrophied  completely  ;  in  the  second  there  was 
Borne  atn^phy,  but  many  c«1Ib  and  fibres  were  simply 
shrunken,  the  difference  between  the  two  nerves  and 
auclei  in  the  two  animals  being  very   marked.     His 
conclusion  from  this  is  that  the  cell  and  its  fibre  con- 
sidered as  one  organism  can,  like  any  other  individual, 
lose  a  part  of  itself  without  being  killi'd  or  seriously 
disabled,  but  as  the  relative  size  of  tlie  part  removed 
becomes  greater,  the  injury  to  the  remaining  part 
becomes  more  marked,    until    finally,   if   enough   be 
removed,  the  remainder  will  die.     According  to  this 
view»  when  the  facialis  has  been  separated  at  the  base 
of  the  brain,  enough  has  been   removed  to  kill   the 
remaining  part,  but  when  it  is  separated  at  the  point 
of  emergence  from  the  skull,  the  part  remove*!  is  suffi- 
cient to  cause  only  a  severe  disturbance  in  the  fibres 
and  cells,   and   not  their  death.     As  is  plain,  this  is 
rather  a  suggestion  than  an  explanation  ;  but  it  is  a 
valuable  one.    Here  is  an  attempt  to  give  some  meaning 
to  the  •'nutritive  centre*'  theory  and  the  notions  of 
degeneration  involved  in  it. 
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To  return  for  a  moment  to  the  fibres  ending  in  a  net- 
work, which  Golgi  finds  in  the  posterior  cornua  of  the 
cord.  Most  probably,  according  to  Forel,  these  fibres 
arise  from  peripheral  cells,  and  the  network  repre- 
sents the  termination  in  the  cord  of  a  fibre  which  has 
travelled  from  a  peripheral  cell  through  the  posterior 
roots  to  the  cord.  But  this  is  analogous  to  the  cell  of 
the  first  type,  which  sends  the  main  stem  of  its  axis- 
cylinder  process  directly  by  a  fibre  to  a  muscle,  there 
to  end  in  a  network.  The  picture  that  wo  have  then, 
in  its  simplest  form,  is  that  of  a  central  or  motor  cell 
sending  its  axis  cylinder  toward  the  periphery  and 
there  forming  a  network,  while  the  peripheral  sensory 
cell  sends  its  axis  cylinder  toward  the  centre  and  there 
likewise  forms  a  network.  Both  sensory  and  motor 
cells  are  then  of  Oolgi's  first  type.  But  there  are  still 
the  cells  of  the  second  type  left  over— cells  which  may 
be  conceived  of  as  modified  from  the  first  by  the  exces- 
sive shortening  of  that  part  of  the  axis  cylinder  which 
would  represent  the  nerve,  thus  bringing  the  terminal 
network  close  to  the  body  of  the  cell.  These  need  to 
be  accounted  for.  If  Forel's  idea  is  correct;  they  are  to 
be  designated  as  central  cells,  the  function  being  in- 
determinate. Their  relation  to  the  fibres  is  further 
borne  out  by  the  way  they  react  when  the  nerve  is 
sectioned.  It  is  known  that  the  disturbance  caused  in 
a  nucleus  by  the  removal  of  a  sensory  nerve  differs 
from  that  following  the  removal  of  a  motor  nerve.  In 
the  former  case  it  is  rather  a  shrinking  than  a  true 
degeneration  of  the  cells  which  occurs.  This  is  some- 
what explained  by  supposing  the  connection  with  the 
fibres  to  be  that  assumed  by  Golgi  and  Forel,  or  at 
least  by  supposing  the  manner  of  connection  in  the 
two  cases  to  be  different.     Objections  are  not  wanting 
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to  these  views,  but  at  the  same  time  they  are  supported 
by  the  recent  observations  of  His***  on  the  human 
embryo,  where  the  developing  sensory  cells  in  the 
spinal  ganglia  send  their  processes  in  toward  the 
centre. 

The  above  summarizes,  in  a  way  confessedly  incom- 
plete, certain  recent  advances  in  neurology,  with  a  view 
to  indicating  what  the  field  is  and  what  some  of  the 
results  are.  If  the  idea  be  admitted  that  pyschic 
activity  is  conditioned  by  anatomical  structure,  then 
these  results  have  a  significance  for  psychology. 
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INSISTENT   AND  FIXED  IDEAS. 


BY    RDWARD   COWI.BP,  H.D. 


Th(^  student  of  introspective  psychology  must  assume 
a  standard  of  cerebral  and  mental  health  as  the  basis 
of  his  study.  It  must  be  sought  in  the  healthy  mind 
in  a  healthy  brain  ;  these  are  the  inseparable  subjects 
of  the  inquiry. 

The  student  of  insanity  must  assume,  in  like  man- 
ner, the  same  standard  of  soundness  for  that  which  is 
insane,  and  he  must  study  it  in  the  terms  of  psychol- 
ogy ;  and  the  physiological  basis  is  definite  enough,  if 
the  conmiunications  with  it  are  maintained,  to  permit 
safe  and  even  bold  excursions  among  the  dangers  of 
error  that  beset  the  pjith  of  the  purely  intuitional 
school.  With  practical  reference  to  such  a  standard, 
modem  psychiatry  has  the  credit  of  having  differ- 
entiated two  general  groups' of  idiopathic  mental  dis- 
orders. The  first  group  includes  those  that  may 
happen  to  any  healthy  mind  in  a  healthy  brain,  and 
are  manifested  in  tj'pical  and  regular  forms  and  courses 
of  mental  phenomena.  The  other  contains  those  that 
occur  in  unstable  minds  correlative  to  constitutional 
brain  defect — hereditary  or  acquired — and  that  are 
manifested  in  more  or  less  irregular  forms  in  which 
the  phenomena  are  made  distinctive  by  being  modified 
and  varied  in  their  order  and  degree  from  those  in  the 
first  group.     The  term  "ordinary  insanity"  has  been 
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applied  to  the  (iiw^rders  that  spring  from  a  relatively 
®*^\ind  physical  basis.     The  mixleru  use  of  the  term 
:()araiioia"  has  been  gradually  enlarged  till  it  tends 
'*^    include  all  manifestations  of  hereditary  and  ac- 
^\*ired  thronic  instability  of  mind.     Thus  there  may 
'^^  "  ordinary  insanity "   in  relation  to  the  healthy 
^»^in,   and   "paranoia"   in   the   unstable  mind  and 
^t?feetive  brain.     The  general  relation  of  these  phys- 
ical and   psychical   elements  may  thus  be  stated  in 
Wrras  of  function:  as  the  stable  mind  is  to  the  unstable 
one,  so  are  the  disorders— psychofies— incident  to  the 
former,  to  the  degenerative  psychoses  in  the  latter — 
or  Bo  is  ordinary  insanity  to  paranoia. 

While  pathology  and  psycho-physics  are  striving  to 
hi  in  the  light  upon  the  mechanism  of  mental  phe- 
nomena, the  clinical  student  must  not  wait  for  their 
guidance.  His  work  is  as  essential  to  the  elucidation 
of  the  truth,  and  his  data  are  definite,  tangible,  and 
constant  enough  to  endow  them  with  scientific  values. 
The  science  of  psycho-pathology  deals  directly  with 
the  central  object  itself  ;  the  Jniiid  is  the  man,  and  the 
conservation  of  mental  integrity  is  the  aim.  In  the 
minute  study  of  the  psychical  elements  involved  the 
clinical  student  has  in  his  field  as  important  a  branch 
of  the  new  psychology  as  the  pathologist  or  the  psycho- 
physicist  ;  all  must  work  together  in  the  solution  of 
the  problems. 

The  recent  words  of  Sir  James  Paget,  upon  another 
subject,  are  as  applicable  here,  that  the  sick-room  is 
a  laboratory  with  its  crucial  experiments  as  real  as 
those  in  which  "  culture  experiments  "  are  instituted 

iin  bacteriology.  Kraepelin,  speaking  of  natural  science 
•fi  the  great  method  in  medicine,  says  that  **only  by 
the  inner  connection  of  brain  pathology  with  psycho- 
i 
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l>athology  can  we  succeed  in  finding  the  laws  of  the 
reciprocal  relation  between  Roniatic  and  psychic  diK- 
turbance,  and  thus  get  to  a  really  deeper  understand- 
ing of  the  phenomena  of  insanity.*'*  Sir  J.  Crichton 
Browne  strongly  stated,  in  1878,  the  absurdity  of  rest- 
ing upon  an  intimate  knowledge  of  brain-cells,  or  of 
the  deviations  from  healthy  mental  states  in  which 
insanity  consials.  Advancement  must  be  made  on 
both  these  lines,  which  must  converge  and  unite. 
"But,'*  he  also  says,  "in  that  particular  branch  of 
psychology  that  is  conversant  with  morbid  mental 
states,  little  or  no  w^ork  is  being  done  in  Great  Britain. 
In  the  literature  of  insanity  of  to-day  there  is  no 
attempt  at  mental  analysis,  and  only  a  most  perfunc- 
tory attempt  at  a  clasKifi<*ation  of  the  expressions  and 
products  of  the  diseased  mind."*  Exner  also,  in  his 
remarkable  study  of  cerebral  localization,  found  reason 
to  complain  of  the  inadequacy  with  which  clinical 
symptoms  are  described  in  asylum  reports.' 

To  a  better  purpose  is  Kandinsky's  very  full  and 
exceptionally  fine  study  of  thr<^<^  cases  of  hallucina- 
tions. He  says  :  "  What  is  wanted,  first  of  all,  is  a 
severe,  accurate  and  detailed  study  of  the  phenomena 
of  hallucinations,  and  but  very  few  (three  by  Sander 
and  one  by  Pick)  have  been  studied  with  suflficient 
care.*  In  modem  psyohiatrj'  there  is  an  evident  ten- 
dency to  return  to  the  study  of  jisychical  phenomena 
and  to  break  away  S4>mewhat  from  the  dicta  of  the 
cerebraliHts.     Insanity,  in  its  origin  at  least,  may  be 

*  Kni(Tpplin,  Compmdivm  rf#r  PBjfekiatrii,  188S,  p.  3. 

*  Pr<'i*i«)i'iiliul  AdtlrcMH,  Itritiuli  MeHiii>pMyrholngic*l  AHSOciation, 
Jourriitl  of  A/rntttl  Srienr4>,  (X't.,  1878. 

'Kxiutr,  iMcalUation  der  Funriionen,  1881,  patiim. 

*KAndiii«ky,  KritueKe  nnd  KHniacht  Iktraehtungtn,  18S5,  p.  2et«tq, 
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as  much  a  matter  of  disorder  of  the  nxind  as  of  disease 

of  the  brain. ^ 

Accepting  the  proposition  that  every  manifestation 

of  mind  is  correlatod  to  a  definite  mode  and  sphere  of 

train  activity,  and  the  aim  being  a  convention  of  the 
two  lines  of  study,  the  indications  are  plain  to  the 
alienist.  Psycho-pathology  demands,  upon  one  of 
these  lines,  careful  and  detailed  analyses  of  morbid 
psychical  reactions.  This  article  is  an  attempt  to 
comply  with  that  demand. 

From  the  clinical  point  of  view  the  student  finds 
himself  in  a  region  of  ever-widening  interest  and  nov- 
elty, for  so  much  of  it  is  unexplored.  In  examining 
these  products,  some  salient  or  eccentric  growth  brings 
to  light  or  emphasizes  common  factors  of  the  whole 
that  would  otherwise  remain  obscure.  The  infinite 
variety  of  the  human  mind  is  in  nowise  more  plainly 
revealed  than  in  its  aberrations.  In  the  whole  range 
of  ite  special  powers  or  qualities  they  may  become, 
singly  or  in  groups,  more  conspicuous  by  their  relative 
luxuriance  or  exaggeration,  or  by  their  absence  or 
weakness  and  impaiiTnent,  In  the  broad  borderland 
of  minor  and  partial  aberrations  there  is  an  instructive 
field  for  study.  At  the  points  of  departure  from  the 
nonnal  states  of  mind  is  to  be  sought  the  genesis  of 
mental  disorders,  and  their  nature  is  shown  by  the 
study  of  their  origins.  The  nature  also  of  the  normal 
faculties  themselves  may  be  thus  made  clearer. 

A  most  fertile  source  of  such  knowledge  is  to  be 
found  in  that  great  group  of  limited  disorders  of 
ideation  called  ''fixed  ideas."  In  the  understanding 
of  these  affections  a  great  advance  has  been  made 
within  the  last  few  years.     They  have  been  studied, 


'Cf.  Savage,  /n«ni*y,  1SH4,  pp.  4,  21. 
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especially  by  the  Germans,  French,  and  Italians, 
during  the  last  thirty  years,  and  many  names  given  to 
diflferent  varieties,  but  it  remained  for  Taraburini'  to 
show  the  common  relation  of  these  affections  under 
the  term  Zwangsvoi'sieUungen^  first  applied  by  JCraflft- 
Ebing.  They  include  the  "metaphysical  insanity," 
"insanity  of  doubting,"  and  the  many  forms  of 
"  fears  "  of  places  and  thiiigs. 

Kandinsky  mentions  the  difficulties  of  getting  the 
intelligent  co-operation  of  patients  in  his  studies  of 
hallucinations.  The  importance  of  the  study  of  *'  im- 
perative conceptions  "  is  as  great ;  and  while  its  profit 
may  be  relatively  much  greater  as  touching  earlier 
stages  or  less  degrees  of  aberration,  in  these  cases  also 
the  comparative  integrity  of  the  intelligence,  except 
as  si)ecially  involved,  is  a  great  aid.  It  is  curiously 
possible  to  enucleate,  as  it  were,  certain  well  defined 
ideas  and  feelings,  and  to  study  their  reactions 
between  each  other  and  the  will. 

The  general  characteristics  of  "the  cases  yet  de- 
scribed "  are  thus  briefly  stated  by  Tamburini :  *'  1st. 
That  side  by  side  with  a  fixed  idea  which  is  accom- 
panied by  fears  more  or  less  distressing,  and  an  over- 
powering impulsion  to  certain  acts,  couKciousness  of 
the  absurdity  of  sucli  acts  usually  nimains  complete. 
2d.  That  in  all  there  is  an  almost  absolute  impotence 
of  the  will,  not  only  to  control  the  absurd  ideas,  but 
also  an  irrestrainable  tendency  to  those  acts.  3d. 
That  in  almost  all  the  castas  there  was  a  very  conspic- 
uous hereditary  predisposition  to  psychopathic  dis- 
orders." 


^  EetMa  SpfrimtntaU  di  Frematrin,  Fufincwio  I,  188:1.     Trtiiisliited 
by  Joseph   Workman,  M.  D.,   Alienist  and    Neurologist,  January, 
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A  varied  collection  of  cases  of  tliese  affections  has 
afforded  the  writer  a  study  of  great  interest  for  a 
number  of  years.  In  these  cases  the  relation  seems 
to  be  clearly  shown  of  thoso  limited  ideational  dis- 
orders to  primary  delusional  insanity,  as  indicated  by 
Weslphal's  designation  of  them  as  "  abortive  mono- 
mania." Not  only  this,  but  in  my  observations  there 
appears  to  be  ample  evidence  that  there  may  be  every 
degree  of  development  of  these  disorders,  from  the 
slightest  departure  from  normal  intellection  to  pro- 
nounced delusional  conceptions.  Also,  that  instead  of 
passing  in  the  typical  way  from  stage  to  stage,  the 
process  may  be  arrested  at  any  point  in  its  progress 
and  remain  at  a  chronic  stasis  during  the  remainder  of 
a  lifetime.  There  is  a  multitude  of  the  cases  of  the 
minor  degree  which,  as  far  as  they  go,  have  all  the 
essential  characteristics  of  "  fixed  ideas,"  but  in  which 
tlie  **  idea'*  is  not  so  *'  fixed"  as  to  be  always  domi- 
nant ;  it  can  be  resisted  more  or  less  successfully  at 
will,  in  the  milder  cases,  which  are  in  a  large  majority. 
The  ideas  are  shnply  insistent,  and  the  term  '*  insistent 
ideas  **  is  here  proposed  aa  being  the  more  generic, 
and  as  including  all  forms,  some  of  which  become 
"imperative"  and  "fixed."  Here  the  words  "idea" 
and  "fixed  idea"  are  distinctive,  in  contrast  with 
'* delusion"  or  "fixed  and  limited  delnsi<m."  The 
one  is  not  a  belief,  while  the  other  has  attained  the 
pronounced  degree  of  an  insane  belief. 

Again,  contrary  to  the  conclusions  of  writers  on 
the  subject,  it  would  appear  that  these  affections  are 
Dot  "  chiefly  limited  to  a  constitutional  origin,  espec- 
ially to  heredity."  Here  arises  one  of  the  most  inter- 
esting questions.  Primarj'  systematized  delusions  so 
characterize  paranoia,  and   bo  close  is  the  relation 
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between  them  and  fixed  ideas  or  imperative  concept 
tions,  thut  these  also  are  included  in  paranoia  by 
many  writers,  with  the  implication  that  these  affec- 
tions always  signify  a  eoustitiitional  origin  in  either 
acquired  or  hereditary  defect.  But  degenerative 
psychoses  arc  not  manifestations  of  new  powers 
acquired  by  morbidity  in  the  organism :  there  is  not 
more  mind  in  the  paranoiac  brain.  The  criterion  of 
insanity  is  not  essentially  the  formulation  of  incon- 
gruous, "  Insane  **  conceptions  —  this  is  common 
enough  in  the  sane  mind  and  healthy  brain, — witness 
dreams,  the  play  of  the  imagination,  etc.  The  inability 
to  correct  some  of  these,  or  to  inhibit  others,  consti- 
tutes the  insanity.  Of  imperative  conceptions  we 
should  expect,  a  prion\  to  find  that  the  conceptions 
are  common  enough  to  sound  minds.  But  whore,  in 
the  scale  of  increasing  insistence,  fixedness,  or  im- 
perativeness, does  evidence  begin  of  their  having  a 
paranoiac  basis  of  hereditary  or  acquired  defect  and 
mental  instability  ?  So,  too,  of  systematized  delu- 
sions ;  if  but  rare  in  a  sound  mind,  this  is  enough  to 
establish  the  premise. 

Proper  conservation  demands  at  least  a  stay  of 
inferences  and  implications  in  this  matter.  It  might 
be  expected  to  be  nearer  the  truth  to  say  that  insistent 
and  fixed  ideas,  especially  in  their  milder  and  often 
"  corrected  "  forms,  are  common  to  healthy  minds  and 
brains,  or  to  those  which  have  no  more  "acquired 
instability  "  or  neurasthenia  than  would  be  argued 
as  existing  m  a  melancholia  or  mania  of  an  ordinary 
insanity.  As  forming  a  symptom  group  of  ideational 
disorders  in  the  prodromal  or  abortive  stages  of 
ordinary  insanity,  they  become,  like  delusions,  empha- 
sizetl  in  paranoia.     Thus  these  aflfections  being  once 


INSISTENT    ADD   FIXBO   IDEAS.  889 

initiated,  the  gravest  fonns  are  simply  more  likely  to 
%je  developed  upon  a  basis  of  neurasthenia  or  the  more 
Yadical  paranoiac  conditions:  in  other  words,  when 
there  is  hereditary  or  acquiretl  nervous  and  mental 
instability. 

In  regard  to  other  views  that  have  been  held  of 
theee  affections,  it  does  not  seem  necessary  Uy  delve 
deeply  into  the  rayst<'rie8  of  **  the  inconsciont "  for  an 
explanation  of  all  these  anomalies.  Again,  the  com- 
mon kinship  of  the  recognized  varieties  of  these  affec- 
tions, as  shown  by  Taiuhuriui,  is  finely  demonstrated 
in  a  number  of  my  cases,  in  which  there  have  been 
developed,  in  succession  in  each  individual  case,  several 
of  the  distinct  forms.  These  transitions  are  not  unusual, 
and  it  is  probable  that  soiiu;  of  the  forms  now  recog- 
nized as  distinct,  if  it  were  possible  to  trace  them  to 
their  origin,  would  be  found  to  be  secondary  to  the 
more  common  primitive  ones. 

It  is  not  the  present  intention  to  attempt  a  demonstra- 
tion of  these  propositions,  which  are  thus  broadly  stated 
for  the  sake  of  indicating  the  nature  and  the  interest 
of  the  questions  that  arise  in  these  investigations.  The 
limits  of  this  article  permit  simply  a  detailed  account 
of  a  case  in  which  there  is  much  to  sustain  the  fore- 
going propositions.  The  unusual  intelligence  of  the 
patient  allowed  a  long  scries  of  mental  phenomena, 
occupying  years,  to  be  traced  even  from  their  origin. 
At  the  outset  the  case  wafi  a  common  one  of  the 
**  insanity  of  doubting,"  in  which  the  idea  was  that 
simple  acts  were  not  right  and  it  was  necessary  to 
repeat  them  to  make  them  so.  The  complications  that 
followed,  and  the  stages  of  the  malady  through  which 
the  patient  passed,  came  partly  by  logical  evolution 
from  the  false  premises,  and  paitly  from  the  growth  of 
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a  habit  of  methodizing  thought  and  action  ;  the  latter 
was  a  characteristic  process  of  circumvention  of  tlie 
limited  imperative  conception,  against  which  the  will 
was  powerless  for  direct  resistance.  The  processes  of 
evasion  were  invented  and  systematized  by  a  keen  intel- 
ligence, and  carried  out  by  an  otherwise  efficient  will, 
to  the  effect  of  accomplishing  the  desired  purposes 
without  directly  antagonizing  the  fixed  ideas.  An 
interesting  feature  of  the  case  is  the  unique  combina- 
tion of  the  characteristic  **fear"  of  the  patient  for 
herself,  with  a  *'  fear  "  in  l>ehalf  of,  and  a  '*  jealousy  " 
against,  another  person,  for  whom  she  had  both 
"  love  "  and  "  admiration/'  The  interplay  and  compli- 
cation of  these  feelings  art;  illustrations  also  of  the 
probable  fact  that  the  abnormal  association  of  "  ideaa  " 
and  their  accompanying  "feelings"  may  commonly 
enough  involve  in  like  manner  other  feelings  than 
the  *'feai*8"  of  which  so  many  varieties  are  named. 
This  case  with  its  extended  details  is  here  presented  as 
a  preliminary  study  of  the  subject.  The  medical  *'  re- 
porting "  of  such  a  personal  history  is  justifitMl  Iiy  the 
proffered  permission  of  this  lady  and  by  other  proper 
consent. 

Miss  M.  came  under  my  care  as  an  asylum  patient 
at  the  age  of  38  years.  She  was  of  a  good  family  in 
heredity  and  otherwise ;  and  both  the  parents  were 
then  living,  and  over  70  years  of  age.  She  was  the 
youngest  of  ten  children,  all  of  whom  had  been  healthy 
except  two  sisters  who  died  of  phthisis  after  marnage»j 
The  patient  had  a  good  physique,  was  a  little  above 
the  average  statui-e,  and  in  good  bodily  healtli  in  all 
particulars.  She  soon  established  herself,  in  a  com- 
pany of  lady  patients  of  the  better  or  convalescent 
class,  as  a  person  of  more  than  ordinary  intelligejice 
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luid  good  sense,  and  as  usually  amiable,  pleasing  and 
di^ifie<l  in  manner ;  though  reticent,  she  wa8  not 
unsocial.  She  was  disposed,  however,  to  dress  very 
plainly  and  to  be  negligent  in  this  regard,  in  a  way 
that  was  inconsistent  with  her  evident  appreciation  of 
what  was  pleasing  and  pi-oper.  Her  intellect  was, 
U)  ordinao*  observation,  apparently  unimpaired,  and 
for  a  period  of  more  thmi  two  years  she  revealed  her 
morbid  mental  peculiarities  to  none  but  two  of  her 
physicians.  She  was  well  informed,  read  good  books, 
chose  the  most  intelligent  perstms  as  companions,  could 
easily  follow  and  take  part  in  a  psychological  analysis 
of  her  o>vn  case,  was  keen  of  insight  and  quick  at 
repartee.  She  was  depressed  at  times  and  inclined  to 
seclude  herself  in  her  room,  and  later  she  was  some- 
timeB  irritable  and  sai-castic  toward  her  associates ; 
but  in  general  she  was  known  to  them  only  as  possess- 
ing the  creditable  characteristics  above  described.  In 
brief,  she  was  in  many  respects  an  interesting  person. 
To  her  physicians,  however,  she  presented  a  medley 
of  curious  and  inconsistent  symptoms.  She  was 
a(lmitte<l  to  the  asylum  as  a  case  of  suicidal  melan- 
cholia, but  as  a  "volunta.ry  patient"  (without  a 
tvgular  examination  and  commitment  as  an  insane 
person).  The  immediate  cause  of  her  coming  was  a 
suicidal  act.  It  is  of  special  interest  and  importance 
in  the  diagnosis  of  some  cases  of  primary  disorders  of 
intellection  to  differentiate  them  from  those  of  the 
feelings  characterizing  true  melancholia ;  this  case 
strikingly  illustrates  the  relation  and  contrast  between 
these  two  forms  of  mental  disease.  To  make  this  plain 
it  is  necessary  to  give  an  outline  of  this  patient's 
history  as  it  was  received  on  her  admission,  and  the 
earlier  observations  of  the  case  before  its  riddle  was 
solved. 
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There  was  no  known  neurotic  heredity  in  the  family 
history.  She  had  always  been  physipally  strong  and 
healthy,  and  never  employed  a  physician.  At  about 
the  age  of  nineteen  years  she  first  attracted  atten- 
tion to  her  mtjntal  disorder  by  secluding  hers<:If  and 
refusing  to  see  her  friends.  At  about  the  age  of  twenty- 
five  years  her  relatives  bet-ame  fully  impressoil  that  her 
condition  was  morbid  and  serious.  Slie  excluded  them 
from  her  room,  was  difficult  to  manage,  and  spent  her 
time  in  slovenly  indolence. 

Four  months  before  becoming  my  patient  she  was 
brought  to  a  neighboring  institution  for  the  treatment 
of  nervous  diseases.  It  was  said  that  while  tliere  she 
was  shy  and  silent,  exercised  no  care  of  her  clothing 
or  pei*son,  neither  working  nor  reading,  lying  (m  the 
bed  if  not  watched,  and  all  efforts  to  interest  her  in 
anything  were  failures.  At  times  she  was  much 
agitated  and  felt  that  she  was  "going  crazy"  and 
said,  "  my  proper  place  is  in  an  insane  asylum.*'  She 
gradually  became  more  depressed  and  suspicious,  and 
entertained  delusions  of  a  gloomy  character,  of  her 
own  wickedness  in  relation  to  indiscretions  of  her  early 
years,  and  of  great  wrong-doing.  It  was  stated  that 
"  she  developed  the  delusion  that  all  who  have  any- 
thing to  do  with  her  would  suffer  injury  or  death  ;  and 
that  she  made  vows  not  to  do  certain  things,  and  enter- 
tained the  delusion  that  by  bi*eakiug  them  she  brought 
trouble,  perhaps  death,  on  a  friend  of  hers.'*  Finally, 
she  got  access  to  a  bottle  of  laudanum  and  took  *'  three 
or  four  teaspoonfuls,"  apparently  with  suicidal  intent. 
**  She  manifested  no  remorse,  but  sorrow  for  her  failure. 
When  remonstrated  with  was  sullen,  and  threatened 
to  do  it  agiiin  at  the  first  opportunity." 

Two  days  afterward  she  was  brought  to  the  asylum. 
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Her  intelligence,  i-easonablenesa  and  self-possession 
led  to  her  being  placed  at  once  with  the  oonvalencent 
patients;  and  her  manifest  satisfaction  with  the  change 
was  significant  in  the  light  of  later  revelations.  Her 
general  ilenieanor  was  as  has  been  described,  but  she 
was  carefully  watched,  nevtM*  allowed  to  set^Iude  her- 
self, and  by  night  as  well  as  by  day  the  door  of  her  room 
was  kept  partly  open.  There  were  signs  of  mental 
depression  at  times,  aiul  she  was  very  reticent  at  first ; 
but  soon  she  began  to  repeat  to  her  physicians  the  self- 
accusation  before  mentioned,  and  later  told  a  story  of 
having  attempted  homicidal  acts,  and  alluded  to  other 
events  of  her  history  which  she  regarded  as  evidences 
of  depravity  and  loss  of  conscience  ;  this  was  not  con- 
Mstent  with  her  daily,  lady-like  conduct.  She  spoke 
of  herself  as  being  insane,  but  at  last  discovered  that 
she  was  unlike  other  patients  who  had  melancholia. 
Indeed,  the  notable  absence  of  the  characteristic,  under- 
lying depression  of  feelings  piqued  inquiry.  Her 
keeuDess  of  intellc<?t  and  bright-witt^d  though  re- 
spectful rejection  of  the  customary  comforting  assur- 
ances of  possible  recovery  were  entertaining  as  well 
as  baffling.  The  a.ssemblage  of  symptoms  seemed 
anomalous.  She  at  length  said  to  me,  "  I  have  a  mono- 
mania/' and  gave  me  more  fully  than  before  a  curious, 
puzzling  account  of  a  long-existing  fear  that  her 
ordinary  acts  might  do  harm  to  a  lady  friend  whom 
she  ha<l  always  love<l  and  admired,  and  wliom  she  said 
she  had  once  maliciously  attempted  to  injure  ;  and  she 
manifested  genuine  grief  about  it.  She  readily  under- 
stood and  gladly  accepted  the  explanation  of  the 
absurdity  of  these  and  other  ideas,  ami  trieil  to  act 
Upon  this  view  of  them.  The  characteristic  qualities 
of  a  delusion  appeared  to  be  absent,  and  the  depres- 
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sion  to  be  secondary,  or,  as  Krafft-Ebing  says,  **  pro- 
ceeding from  the  sad  consciouftness  of  the  formal 
disorder  of  ideation — ahnost  always  painful  and  some- 
times dangerous." 

Soon  after  admission  she  began  to  insist  that  her 
previous  suicidal  act  was  not  done  with  that  intent, 
but  gave  a  lialting  explanation  of  it.  She  finally  over- 
came her  reticence  enough  to  give  an  intelligil)le  and 
undoubtedly  truthful  account  of  the  affair  and  its 
motive,  essentially  as  follows:  It  appears  that  her 
intense  pride  had  for  years  kept  her  from  revealing 
the  Hecret  of  her  mental  troubles  ;  and  the  only  excep- 
tion to  this  was  an  intimation  to  her  mother  on  one 
occasion.  It  was  a  new  exjierieuce  to  have  a  sympa- 
thizing physician,  and  it  became  a  source  of  comfort 
to  her.  Into  her  self-inquisition  there  finally  came 
the  idea  of  some  impropriety,  on  her  part,  in  finding 
the  physician's  visits  to  be  agreeable ;  and  upon  this 
as  a  basis  of  self-accusiition  she  finally  dotenninod  to 
escape  from  the  perfectly  proper  relation  of  which  she 
morbidly  thought  herself  ashameil.  She  thought  she 
ought  to  be  place<i  among  the  insane,  and  so  conceived 
the  plan  of  feigning  the  suicidal  act,  suggested  by  the 
opportimity  that  offered  itself.  She  purposely  limited 
the  dose  of  laudanum  to  *'  a  moderate  quantity,  and 
chose  a  time  when  its  effect  would  be  discovered  in 
season  to  prevent  serious  consequences."  She  thought 
she  would  be  sent  to  an  asyliuu.  and  so  conducted  her- 
self after  the  event  as  to  insure  this  result.  All  this 
being  rcgarde<l  as  evidence  of  absence  of  true  suicidal 
feeling  and  motive,  it  fonned  an  important  factor  in 
determining  the  subsequent  treatment  of  the  case  as 
not  being  one  of  true  molanchoUa. 

She  gave  vague  and  partial  accounts  of  many  years 
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of  meDtal  pain,  declared  her  hopelessness  of  recovery, 
and  that  death  oflFered  the  only  possible  relief.  Look- 
ing significantly  about  lier  mom  for  points  of  suspen- 
sion, she  would  say  to  nie  tliat  she  could  imt  do  it  here, 
but  if  it  were  possible  she  would  end  her  troubles.  The 
consequent  surveillance  became  annoying  to  her,  and 
fhe  be;^ged  to  have  her  chamber  door  closed  at  night. 
When  asked  to  promise  that  she  would  not  attempt 
self -in  jury,  she  acknowledged  the  rightfulness  of  the 
request,  but  said,  '*  You  cannot  trust  me,  my  pledge  is 
worth  nothing ;  I  have  no  conscience,  and  cannot 
trust  myself ;  my  life  is  ruiued,  and  I  justify  myself 
in  always  gratifying  my  wicked  desires  regardless  of 
right  or  wrong.'*  She  was  told  that  she  was  mistaken, 
that  she  showed  more  than  ordinary  keenness  of  con- 
science, and  that  it  was  only  a  morbid  sensitiveness  of 
il  that  prompted  unjust  and  undeserved  self-reproach  ; 
that  her  sense  of  honor  was  so  strong  that  I  knew  she 
could  not  betray  my  confidence,  that  she  would  be 
trusted,  and  must  make  the  promise.  The  promise  was 
made,  her  door  closed  at  night,  and  the  wat<'hing 
largely  abated. 

New  information  now  received  from  her  relatives 
pixe  an  interestijig  uisight  into  her  real  character. 
She  was  described  by  lier  teacher,  when  at  the  age  of 
ten  or  eleven  years,  as  the  brightest  of  a  large  class 
of  girlSf  and  remarkably  conscientious,  once  refusing 
to  wetar  a  medal  awarded  to  her,  for  the  reason  that 
Hhe  thought  the  honor  belonged  to  another.  "  She  was 
the  most  truthful  child  *'  the  teacher  "  ever  knew,  the 
life  of  the  8ch(X>l,  intelligent,  high-spirited,  and  be- 
loved." She  maintained  these  charat^teristics  until 
the  age  of  twenty-five  years.  She  was,  as  a  school 
girl,  mentally  superior  to  her  associates,  and  distin- 
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guisbed  for  her  truthfulness  and  unselfishness.  Though 
naturally  reticent  as  to  her  personal  feelings,  she  was  ■ 
bright  and  companionable,  esteemed  and  admired  by 
her  friends.     This  corroborates  the  estimate  made  of 
her  even  under  the  adverse  conditions  of  an  asylum. 

All  went  well  with  her  for  several  months  under  the 
enforced  parole.  She  grew  more  cheerful,  and  less 
reticent  as  to  the  details  of  her  previous  history.  Then 
one  more  incident  occurred  which  is  of  interest,  in  the 
aspect  of  the  case  now  under  consideration,  as  to  the 
significance  of  its  bearing  upon  the  question  of  melan- 
cholia. Five  months  after  her  admission,  a  suicidal  I 
accident  happened  in  another  part  of  the  house,  in  my 
absence  ;  my  assistants  were  naturally  anxious.  Just 
then  this  patient  made,  to  one  of  them,  a  remark,  the 
subject  of  which,  when  occasionally  mentioned  to  me, 
had  been  treated  as  tabooed — that  is,  the  allusion  to 
suicide,  and  that  she  thought  tliere  was  ''  no  way 
here."  The  revival  of  close  watching  was  a  natural 
consequence,  and  her  offered  promise  '*  not  to  attempt 
it  here  t'  was  not  understood  or  accepted. 

Aggrieved  by  this  she  made  one  of  her  self-imposed 
vows,  which  will  be  hereafter  described  as  character- 
istic, that  she  would  never  make  another  promise. 
Upon  an  appeal  to  me,  she  agreed  to  the  soundness  and 
justice  of  the  position  that  there  should  rightly  be  the  ■ 
guaranty  of  her  pledge  before  the  restoration  of  her 
privileges.  She  begged  that  the  promise  should  be 
waived,  for,  she  said,  **  You  know  how  dreadfully  I 
shall  suffer  if  I  break  my  vow.  but  if  you  insist,  I  must 
do  it."  With  my  practical  belief  in  the  true  nature  of 
her  malady,  she  was  told  after  some  days  of  "  con- 
sidering'* it,  and  setting  forth  my  responsibility,  that 
the  nurse  would  be  at  once  directed  to  restore  her 
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former  privileges  as  if  she  had  again  j?iven  her  parole ; 
but  that  if  she  accepted  my  renewed  confidence,  and 
still  had  it  in  her  heart  to  hetray  it  in  any  way,  she 
had  no  right  tt>  let  me  commit  myself  to  such  a  course. 
The  reply  was  siniply,  '*  You  are  right.  Doctor  I  "  Her 
appreeiatiou  of  this  proof  of  confidence  was  such  that 
from  this  time  forth  there  was  no  tnore  reticence  with 
me.  but  she  asked  that  none  of  her  assocriates  or  nurses 
should  know  her  secret.  The  subject  of  suicide  was 
practically  dropped.  The  analysis  now  to  be  given  of 
the  mental  phenomena  of  the  case  was  woiked  out. 
and  our  relations  remained  upon  this  ti*ustfiil  basis  for 
two  years.  She  became  more  cheerful,  and  even  hope- 
ful. By  dint  of  hours  of  talking,  tlie  earlier  and  later  ■ 
incidents  of  her  mental  history  were  made  clear,  and 
such  was  her  intelligence  that  it  was  possible  to  trace 
to  its  origin  the  train  of  evolution  of  her  morbid 
ideation  :  also  to  unify,  as  parts  of  one  process,  the 
Ctrauge  and  apparently  incomprehensible  events  of 
her  life.  Their  consistency  was  also  shown  with  a 
personal  character  of  rare  quality,  which  she  was  not 
ouly  unconscious  of  possessing,  but  which  she  felt  to 
he  vicious,  not  as  a  matter  of  delusion,  but  from  the 
intricate  complication  and  confusion  of  her  morbid 
intellection.  Above  all  it  revealed  the  extent  to  which, 
under  the  domination  of  a  tyrannous,  imperative  con- 
ception, the  obscuration  of  such  qualities  of  character 
can  go,  and  the  pitifvd  havcx'  and  unspeakable  torment 
that  can  be  created  in  a  mind  that  remains  intelligent 
and  conscious  of  it  all.  The  interest  of  the  case  lies 
largely  in  the  clearness  of  the  differentiation  it  was 
I»osfiible  to  make  between  the  earlier  and  later  ideational 
elements  that  made  up  the  psychological  enigma.  In  a 
fharacturistic  way,  the  earlier  ones  either  disappeared 
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01*  becaane  obscured  in  the  later  complications,  and  it 
is  rare  that  their  growth  can  be  so  clearly  traced  as  in 
this  instance.  The  peculiar  details  already  pven  are 
not  so  trivial  as  might  appear,  but  are  valuable  as 
representiitive  of  the  mental  qualities  that  are  to  be 
studied  in  this  case.  The  array  of  symptoms,  at  first 
presented,  was  quite  typical  of  melancholia  with 
suicidal  impulse*  and  such  a  diagnosis  was  justifiable  ; 
but  closer  investigation  made  clear  the  distinctly  idea- 
tional character  of  the  disorder  as  being  "  the  insanity 
of  fixed  ideas"  in  au  advanced  stage.  The  plan  of 
management  of  the  case  was  to  instruct  the  patient 
with  a  thorough  understanding  of  the  nature  of  her 
malady  and  how  to  set  up  a  counter  habit  of  motive 
and  conduct ;  she  was  urged  to  take  a  '*  new  ma-ster" 
— the  dictum  of  her  physician  as  the  antagonist  of  her 
"  fixed  idea,"  The  results  of  her  first  efforts  to  do  this 
and  of  the  study  of  the  case  will  be  given  in  the  form 
of  a  mental  history  of  the  patient.  She  left  my  care 
some  time  ago,  but  the  narration  is  given  as  of  the 
present  time. 

During  her  early  years,  from  ten  to  twelve,  she 
remembers  that  she  was  sometimes  depressed  and  had 
fears  of  harm,  even  of  death,  happening  to  herself  or 
her  relatives,  and  with  no  reason  for  them.  The  word 
•*  trance  "  became  painful  to  her,  because  she  had  heard 
this  and  kindred  subjects  much  talked  about ;  so  that 
this  word  in  particular  suggested  thoughts  of  herself 
or  friends  being  buried  alive.  In  her  twelfth  year  she 
was  nervous  and  ill,  and  in  consequence  was  taken 
from  school  for  six  months.  She  vaguely  remembers 
having,  during  these  two  years,  the  fear  of  harm  in 
connection  with  doubts  as  to  whether  some  simi)le  acts 
were  right.     She  had  to  repeat  some  such  acts  ;  but  she 
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had  become  quite  well  of  these  morbid  experiencea 
before  the  age  of  fourteen  years.  In  this  year  she 
survived  a  nearly  fatal  attack  of  typhoid  fever  and  was 
a  year  or  more  in  recovering  from  its  consequences. 
It  was  during  this  convalescence  that,  for  the  first 
time,  she  confided  to  her  mother  her  worries  and 
troubles.  It  is  necessary  to  make  some  allowance  for 
her  present  disposition  unduly  to  reproach  herself,  but 
she  thinks  that  at  that  time  there  were  two  promi- 
nent features  in  her  character :  that  she  was  at  times 
depressed  and  conscience-smitten,  and  that  she  was 
always  of  a  jealous  disposition.  She  believes  she  over- 
came her  reticence  and  revealed  her  feelings  to  her 
mother  only  because  she  was  sick  and  weak.  The  next 
year,  while  still  not  strong,  she  resumed  attendance  at 
■cbooL  Being  relatively  backward,  she  studied  very 
hard,  but  led  in  scholarship.  Her  daily  journey  to 
school  was  fatiguing,  and  there  were  irregularity  of 
moals  and  study  by  night.  During  this  year  men- 
struation began.  The  feelings  of  hesitation  in  per- 
forming simple  acts,  like  those  of  three  years  before, 
now  reappeared.  In  walking,  dressing  or  undressing, 
for  example,  she  was  obliged  to  repeat  many  such 
actions  :  she  did  this,  however,  only  when  unobserved, 
and  then  could  not  help  it.  Here  was  the  genesis  of  a 
common  form  of  fixed  ideas, — the  idea  that  the  act 
performed  is  not  right,  the  accompanying  vague  fear 
that  some  harm  will  follow  if  it  is  not  made  right,  and 
the  necessity  of  repeating  the  act  to  make  it  so.  From 
this  point  all  the  rest  follows  in  its  morbid  train. 

One  of  her  schoolmates,  a  distant  relative,  was  a  girl 
of  her  own  age,  called  in  this  history  C.  She  was 
beautiful  in  person,  lovely  in  character,  and  destined 
to  exercise  an  extraordinary  influence  upon  the  after- 
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life  of  the  patient  M.  The  latter  was  the  intellectual 
Buperior,  but  became  jealous,  she  says,  of  the  attention 
C.  received,  although  she  admired  and  loved  her  very 
much.  M.  did  not  manifest  this  evil  feeling  in  any 
way,  but  it  gradually  developed  to  one  of  strong  hatred, 
or  one  that  seemed  to  be  such  in  her  extreme  conscien- 
tiouanesa.  In  connection  with  this  feeling  there  were 
evolved  thoughts  of  harmful  things  that  might  happen 
to  C,  and  then  of  self-condemnation  as  if  she  were 
guilty  of  desiring  them  to  happen.  This  seems  to  have 
begun  in  the  natural  feelings  common  to  all  conscien- 
tious persons.  M.  next  questioned  herself  if  she  would 
not  be  tempted  to  do  violence  to  C.  should  there  be  an 
opportunity.  This  became  mixed  with  the  repetition 
of  her  acts  ;  there  was  first  a  feeling  of  vague  fear  if 
she  did  not  repeat  them ;  then  there  came  to  bo  asso- 
ciated with  the  insistent  idea  a  definite  feeling  of  fear 
of  harmful  consequences  to  C.  if  the  morbid  impulse  of 
repetition  were  not  obeyed ;  then  for  a  time  this  fear 
was  dispelled  by  compelling  herself  to  repeat  the  special 
act  a  certain  number  of  times,  more  or  less  on  different 
occasions.  This  fear  of  injuring  C.  was  harmonized 
with  her  so-called  hatred  of  her,  as  it  was  not  so  much 
because  of  the  pain  of  contemplating  possible  harm  to 
C.  as  because  of  the  suffering  M.  feared  would  be 
inflicted  upon  herself  by  her  offended  conscience,  if 
any  such  harm  as  she  thought  of  did  happen  to  C.  It 
would  be  as  if  her  thinking  of  harm  in  connection  with 
C.  had  made  it  happen  to  her,  and  M.  were  to  blame 
for  it.  Up  to  this  point  the  morbid  process  had 
advanced  through  several  stages  of  evolution  and 
complication.  M.  realized  all  through  this  that  she 
would  not  be  even  morally  responsible  perhaps,  should 
Buch  harm  happen,  but  she  went  on  all  the  same,  yield- 
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ang  to  the  domination  of  the  morbid  idea,  which  her 
^^U  was  powerless  to  resist,  and  fearing  the  self- 
^iccusations  of  her  conscience — both  the  actual  and  the 
;j)ossible. 

After  this  there  came  the  apprehension  that  some- 
thing would  happen  to  C,  and  M/s  mind  became 
tormented  with  thoughts  of  her  own  probable  suflfer- 
ings  from  the  blame  of  which  she  knew  her  conscienc© 
would  accuse  her.  She  soon  became  unable  to  read, 
or  hear,  or  think  of  any  painful  thing,  or  of  death,  as 
happening  to  any  human  being,  without  feeling  and 
fearing  that  it  might  happen  and  then  was  about  to 
happen  to  C,  and  mentally  anticipating  her  own  con- 
sequent sufferings.  Thus  these  processes  kept  her  mind 
full  of  painful  feelings.  She  found  a  way  to  allay  them 
by  forcing  herself  to  think  of  some  person  known  to 
her,  other  than  C,  whom  she  would  mentally  substitute 
for  the  latter,  and  whom  she  would  set  up  in  her  mind, 
the  moment  the  morbid  idea  came,  to  be  the  recipient 
of  the  imagined  or  suggested  harm.  This  worked  well 
for  a  while,  but  soon  began  to  be  refine<l  upon.  It 
became  necessary  to  choose  for  the  substituted  person 
Some  one  with  many  opposite  characteristics  to  C;  for 
example,  there  had  to  be  a  difference  in  age,  sometimes 
of  sex,  initials  of  name,  color  of  eyes  and  hair,  stature, 
distance  as  to  residence  from  C,  and  at  last  peculiar 
requirements  aa  to  time,  place,  etc.,  etc.,  to  an  endless 
extent.  Next  it  became  necessary  to  have  ready  in 
mind  a  number  of  cho.sen  persons,  two,  or  three,  or  four 
of  whom,  as  the  case  might  be^  must  be  thought  of  in 
a  certain  order,  etc.  After  a  while,  thinking  of  these 
persons  ceased  to  give  mental  relief  and  another  set 
bad  to  be  chosen,  to  wear  out  in  turn.  The  process  was 
tkiB : — if  in  reading  or  in  conversation  or  in  any  way, 
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by  <iirec;t  suggestion,  or  by  the  law  of  asBOciation  of 
ideoK,  the  thought  of  personal  hami  to  any  one  came 
into  her  mind,  the  thought  of  C.  aa  suffering  that  harm 
came  also.  Before  the  mental  action  thus  interrupted 
could  proceed  she  must  call  up  the  mentally  preparetl 
substitutes  and  imagine  them  as  possessed  of  all  the 
prescribed  characteristics,  and  in  the  certain  ordt^r, 
etc.,  as  having  the  harmful  thing  thought  of  inflicted 
upon  them.  This  imagining  relieved  her,  but  at  Uist  it 
became  necessary  to  wish  it  to  happen  to  them,  then 
by  degrees  to  imprecate  it  upon  them  with  increasing 
intensity  of  oaths  and  cursing,  although  it  shocked  her 
very  much.  She  became  very  expert  in  this  process  of 
exorcising  the  fear  the  morbid  idea  would  arouse  ;  she 
could  go  on  directly  with  the  conversation,  for  example, 
and  keep  up  appearances.  Her  pride  in  this  regard, 
her  perfect  concealment  of  this  whole  matter  from 
every  one,  was  extraordinary  and  very  characteristic  of 
the  inaiady.  It  was  only  after  six  years  of  suffering, 
and  at  the  age  of  twenty-two,  that  she  first  revealed 
something  of  it  to  her  mother. 

The  pnx'ess  of  relieving  her  mind  of  the  painful  idea 
when  suggested  in  any  way  not  connected  with  any 
m^ts  of  her  own  has  been  described.  On  the  other 
hand,  in  regard  to  these,  the  .hesitating  and  repeating 
impulse  also  grew  upon  her,  and  finally  crept  into  all 
her  acts.  It  will  be  remembered  that  she  feared  they 
would  cause  some  harm  to  C.  if  not  done  right.  She 
could  at  first  relieve  herself  from  this  state  of  doubting 
or  hesitating  in  an  act,  by  exerting  indirectly  the 
inhibitory  influence  of  self-control  over  the  morbid 
repetition  impulse,  as  for  example,  by  intellectually 
prescribing  that  she  should  repeat  the  partial  or  full 
accomplishment  of  the  interrupted  act  a  certain  number 
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of  times,  more  or  less  on  different  occasions.  As  this 
"process  became  more  complicated  and  difficult  to  con - 
<ceaU  her  intense  pHde  in  maintaining  appearances  led 
to  devices  for  abbreviation.  If  she  fell  into  a  state  of 
indecisiou  in  the  att€»nipted  doing  of  any  act,  and 
needed  to  compel  action  to  avoid  betrayal  of  herself, 
she  could  succeed  by  strongly  vowing  that  she  would 
do  it,  adding  the  stimulus  of  harm  to  C.  as  the  self- 
iinprecated  peualtj'  of  failure  ;  of  course,  this  involved 
all  the  dreadful  consequences  to  herself.  To  reinforce 
this  process,  also,  vowing  became  swearing,  and  then 
came  the  necessity  of  the  most  fearful  and  blasphemous 
imprecations  upon  herself,  to  compel  herself  to  do  or 
not  to  do  certain  acts,  then  or  thereafter,  upon  pain  of 
inflicting  injury  upon  her  friend,  and  of  all  its  dreadful 
consequences  upon  herself.  All  this  was  suiRciently 
complicated,  but  she  regards  these  things  as  primary 
in  the  sequences  of  complication  and  mental  entangle- 
ment that  were  afterwards  evolved.  These  two  things, 
however,  have  run  through  all  the  phases  of  the  flfteen 
years'  existence  of  the  malady  :  "the  binding  of  her- 
flelf  over,"  as  she  says,  by  vows  and  oatlis  in  a  com- 
plicated system  of  methodizing  all  her  acts,  and  the 
process  of  substituting  vicarious  sufferers  of  every 
harmful  thing  thought  of,  in  order  to  shield  her  friend, 
and  secondarily  herself,  from  the  consequences  of 
imaginary'  harm  to  her  friend.  There  was  self-accu- 
sation, however,  just  as  if  she  had  maliciously  wished 
the  harm  upon  her  friend.  But  all  this  was  her  secret. 
There  was  indeed  a  skeleton  in  her  mental  closet, 
animated  by  the  Satanic  double  of  her  own  mind,  that 
tyrannized  over  her  conscience  and  thoughts  with  a 
■world  of  intricate  formulae  of  tliinking  and  doing.  She 
■ays  she  has  lived  two  lives. 
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The  conditions  so  far  described  were  quite  fully 
developed  when  she  was  eighteen  years  of  age.  She 
had  become  unable  to  study,  and  then  left  school ;  for 
two  years  she  led  a  listless,  aimless  life,  she  says,  with 
loss  of  her  natural  inclination  for  reading,  acquiring 
accomplishments,  etc.  She  maintained  her  social  re- 
lations in  every  way,  however,  and  was  sufficiently 
cheerful  and  spirited  in  manner,  except  with  members 
of  her  own  family.  New  complications  were  then 
evolved.  She  began  to  be  compelled  to  give  up  her 
dearest  friends.  Au  innocent  remark  made  by  one  of 
them  might  suggest  the  painful  association  of  ideas  in 
M.'b  mind ;  or  she  might  meet  at  a  friend's  house  some 
person  against  whom  she  had  acquired  an  aversion 
through  her  morbid  idea.  To  be  rid  of  the  distress  the 
painful  memory  would  cause  on  meeting  her  friend,  or 
visiting  her  house  again,  she  must  be  rid  of  such 
friends ;  thus,  one  by  one,  she  had  to  avoid  them. 
Otherwise,  also,  the  morbid  idea  brought  in  its  train 
many  others,  and  these  brought  another  set,  and  so 
on  in  a  wide-spreading  combination,  the  outcome 
of  which  would  finally  narrow  down  to  imaginary 
harm  to  C.  If  M.  tolerated  her  friend  any  longer,  and 
thus  necessarily  all  the  bad  company  of  harmful  ideas, 
she  felt  that  she  became  a  party  to  the  (Combination, 
and  thus  subject  to  blame  by  her  conscience  under  the 
compulsion  of  the  tyrannizing  idea. 

The  obstructive  influence  of  the  morbid  association 
of  ideas  interfered  with  all  the  minor  acts  of  her  daily 
life.  It  affected  the  taking  of  certain  articles  of  food, 
or  going  to  certain  places  ;  interdicted  certain  things, 
or  permitted  them  6n  certain  days  and  not  on  others. 
Colors,  pictures  and  ornaments  were  banished  from 
her  room.    She  was  fond  of  dress,  but  certain  materials 
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^^d  many  colors  could  not  be  worn,  although  she  most 

'^ed  them.    Certain  days  were  tabooed  for  shopping, 

**^cau8e  they  were  anniversaries  of  painful  events  in 

**^r  morbid  calendar ;  and  certain  shops  could  not  be 

^titered.      When   the  new   dress  was  obtained,  very 

*-ikely  it  could  not  be  worn  because  of  some  newly 

-*-3nagined  danger  of  potential    harm   to   her   friend. 

"^us  it  became  more  and  more  difficult  to  keep  up 

appearances  among  her  well-dressed  associates ;  and 

Tetaining  all  of  her  pride  in  this  regard,  she  began  to 

seclude  herself.      Later,   this  led    to    the    neglectful 

personal  habits  before  described.     Acts  relating  to  all 

these  things  were  complicated  or  prevented  by  her 

vow.     She  would  not  reveal  her  troubles  to  her  friends 

—in  fact,  was  ashamed  and  afraid  to  do  so. 

Finally,  her  relatives  were  made  anxious  by  her 
peculiarities,  and  after  a  scene  she  submitted  to  the 
visit  of  a  phy.sician,  who  was  told  something  of  her 
physical    condition.      She  was    taken    away  to    the 
Country  and  greatly  improved  in  a  short  time.     But 
while  there  she  heard  of  the  death  of  a  young  neigh- 
bor, whom  she  had  mentally  used  in  the  substitution 
process  of  wishing  he  might  die  to  save  her  friend. 
This  was  a  great  shock  to  her,  and  she  says  that  if 
ehe  haii  deliberately  killed  the  young  man  she  could 
»iot  have  felt  worse.     For  a  year  after  that  her  con- 
dition was  distressing ;  she  secluded  herself,  became 
despondent  and  irritable.     A  new  phase  of  her  mental 
condition   now  developed,  and  there  was  a  reaction 
from  the  unquestioning  submission  to  her  compulsive 
idea,   and  the    growth    of    the    feeling    of    resentful 
desperation.     When  about  twenty  years  old  she  was 
again  taken  away  to  the  country,  and  without  any 
warning,  **a6   if  the  fates  had  willed    it,"   she  was 
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taken  to  visit  at  the  home  of  her  friend,  C,  where  she 
spent  three  months.  It  was  a  dreadfxil  experience; 
she  felt  that  she  must  and  did  keep  up  appearances. 
AH  hor  fonnor  a<lniiration  of  her  friend's  character 
and  beauty  revived,  but  with  it  of  course  came  the 
antagonizing  jealousy,  and  these  opposing  feelings 
went  on  together.  Her  friend  was  lovely,  fortunate 
and  happy ;  she  felt  herself  to  be  the  contrary,  and 
managed  to  evolve  the  notion  that  her  friend  was 
somehow  to  blame  for  her  own  sufferings.  But  again, 
a  pleasant  conversation  would  dispel  the  evil  feelings, 
and  she  would  wonder  how  such  terrible  things  could 
exist  in  her  mind.  She  does  not  know  how  the  thought 
of  injuring  her  friend  aroso»  but  the  habit  of  mental 
vacillation  between  doing  and  not  doing  took  up  the 
thought  and  made  her  miserable.  She  knew  the  place 
where  a  razor  was  kept.  She  condemns  herself  un- 
sparingly for  all  that  followed,  but  she  sometimes 
thinks  that  she  became  involved  in  a  mental  obligation 
to  put  herself  to  the  tt^st  of  going  as  far  as  possible 
with  the  act  of  killing  C.  and  stopping  just  short  of 
really  wounding  her.  One  day,  in  a  room  that  suited 
the  purpose,  she  approached  C.  from  behind  and  drew 
the  razor  close  across  her  throat,  greatly  frightening 
her;  but  M.  succeeded  in  laughing  it  off  as  a  joke. 
After  this  there  was,  of  course,  new  and  real  cause  for 
self-reproach,  and  the  feeling  took  possession  of  her 
that  she  was  at  heart  a  murderess,  and  that  this 
was  the  result  of  he»  former  wicked  self-indulgeuce. 
Finally,  after  a  year  of  this  worry,  she  was  forced  to 
get  a  young  friend  to  spend  the  night  with  her  before 
whose  throat,  when  asleep,  she  drew  a  razor.  This 
cancelled,  as  it  were,  the  former  act. 

She  spent  the  three  years  following  the  age  of  twenty 
with   friends   in   various  places,   being  unwilling    to 
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'^-Turn  home.     Matters  secretly  went  from  bad  to  worse 

^ith  her,  and  the  hope  of  some  outlet  from  her  mental 

'•'"oubles  grew  less,  but  she  preserved  appearances  fairly 

^^ell.     It  was  during  this  peritwl  that  she  made  to  her 

*>30lher  the  partial  confession  alreatly  mentioned.    A 

ster  died,  about  whom  she  suffered  great  remorse 
86  of  some  tmkindnees  shown  her  a  few  years 
J,  and  she  confessed  her  feelings  to  an  older  sister. 
TThis  did  her  some  good,  but  soon  all  was  as  before. 
During  the  next  two  years  she  gave  up  her  social 
relations  more  and  more,  ceased  attending  church, 
making  calls,  etc.,  finally  saw  only  two  or  three 
friends. 

During  these  five  years  a  number  of  the  persons 
died  whom  she  had  used  in  the  process  of  mental 
substitution  for  C. ;  this  cut  her  off  from  her  asso- 
ciations, if  she  had  any,  with  the  families  of  those 
persons,  besides  causing  an  increase  of  her  uiiliappy 
feelings.  She  did  some  reading,  was  sometimes  taken 
to  places  of  amusement,  and  could  laugh  and  be  com- 
panionable, but  this  was  always  hard.  She  often 
wished  that  she  might  die,  but  the  idea  of  suicide 
never  suggested  itself,  except  to  excite  wonder,  quite 
in  a  normal  way,  that  any  one  could  have  courage  to 
conunit  the  act.  There  was  always  the  love  of  life 
and  longing  for  freedom  from  her  troubles.  In  the 
latter  part  of  this  period  she  remembers  that  sometimes 
when  alone  with  a  young,  old,  or  weak  person,  the 
thought  would  seize  her  that  she  could  kill  that  pereon, 
and  that  there  was  nothing  to  prevent  it  but  her  own 
weak  will.  It  did  not  grow  to  be  an  impulse  to  do  the 
act ;  it  was  only  a  thought  of  it.  The  morbid  mental 
operations  before  described  still  went  on,  but  became 
more  systematized.      Among   a  number  of    strange 
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experiences  at  this  time,  the  following  may  be  men- 
tioned :  On  one  occasion,  in  a  public  library,  she  read 
in  one  of  Dickens'  stories  a  graphic  account  of  a 
murder  by  cutting  the  throat.  This  affected  her  very 
painfully,  as  if  it  described  a  crime  of  her  own.  She 
had  no  peace  till  she  went  again  to  the  library,  and 
from  tlie  same  book  had  secretly  torn  the  leaves  upon 
which  the  murder  wa«  describe<l  and  rended  them  into 
shreds.  Again,  she  found  in  a  newspaper  an  announce- 
ment of  the  death  of  a  person  of  the  same  name  as  C. 
This  so  worked  upon  her  mind  that  she  had  to  select 
the  name  of  a  young  lady  friend,  and  adding  a  letter 
to  it,  "to  protect  herself,"  she  wrote  an  obituary 
notice  and  had  it  published  in  the  same  paper.  This 
caused  a  great  deal  of  talk,  but  M.  held  her  peace. 
On  the  principle  of  substitution  this  act  relieved  her 
mind  of  the  suffering  she  had  been  enduring.  It  had 
been  just  as  if  C.  had  really  died  and  by  M.'s  own 
hand — ^or  what  was  the  same  thing,  because  of  her 
own  thoughts  ;  she  cancelled  the  idea  by  the  vicarious 
sacrifice  of  the  other  person. 

This  brings  her  history  to  the  age  of  twenty-five 
years,  the  time  when  her  relatives  recognized  her 
morbid  condition,  as  was  stated  in  the  account  first 
obtained.  By  that  time  she  had  reduced  lierself  to 
the  practice  of  staying  much  at  home  and  in  her  room. 
She  did  not  leave  the  house  for  ten  months,  and  again 
did  not  leave  her  room  for  a  year.  She  became  very 
neglectful  of  personal  care,  with  all  which  that  im- 
plies. At  the  beginning  of  this  period  she  had  much 
insonmia,  demanded  and  obtained  sedative  medicines. 
These  were  increased  in  strength  as  they  lost  their 
effect,  till  a  narcotic  mixture  was  furnished  her  which 
she  took  at  will.     She  **  would  have  it,  and  did  have 
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^t ! "  She  took  stimulants  also.  It  can  only  be  learned 
that  the  medicine  was  given  at  the  suggestion  of  the 
^Ifuggist  who  prepared  it,  and  was  a  "preparation  of 
Valerian  and  other  strong  nervine  remedies."  It  was 
probably  not  so  potent  as  she  supposed,  but  the  family 
Physician,  whom  she  utterly  refused  to  see,  thought 
**  too  much  of  it  would  be  injurious."  She  could  not 
be  induced  to  give  it  up,  because  while  taking  it  she 
had  some  peace  of  mind.  In  fact,  it  was  the  only  way 
of  peace  for  all  concerned.  She  was  not  thought  to  be 
insane.  Under  its  effect  and  that  of  stimulants  she 
**  could  review  and  analyze,  with  calm  indifference  to 
the  suffering,  the  mental  operations  of  the  past  ten 
years."  It  came  clear  to  her,  she  says,  that  her  con- 
dition was  one  of  insanity.  She  called  it  a  case  of 
•'  monomania,"  and  regarded  the  ideas  associated  with 
C.  as  delusional.  She  had  a  comfortable  feeling  of 
independence  in  regard  to  her  conscience,  but  if  the 
influence  of  the  medicine  was  not  kept  up,  the  mental 
pain  came  back.  At  the  end  of  two  years  she  had 
increased  the  medicine  largely.  Then  she  also  called 
ber  father  to  account  for  a  conversation  she  thought 
she  overheard,  which  she  found  to  be  a  hallucination, 
and  ascribed  it  to  the  medicine.  She  readily  recog- 
nized it  to  be  such,  and  this  is  undoubtedly  the  only 
instance  of  the  kind  in  her  history.  This,  with  the 
druggist's  repeatetl  warnings  of  harm,  led  to  a  strenu- 
ous effort  to  stop  the  narcotic.  This  made  her  angry, 
an  unusual  event  with  her ;  in  a  characteristic  way 
she  vowed  she  would  take  no  more,  and  stopped  at 
once.  She  was  sent  to  the  country  with  an  intelligent 
companion,  where  she  spent  a  mouth  with  great  bodily 
improvement.  She  was  perfectly  correct  in  conduct 
and  attracted  much  respectful  attention.  Soon  after 
this,  by  her  own  desire,  she  wa:^  placed  under  special 
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treatment,  and  what  followed  has  been  narrated.  In 
the  first  four  monthB  she  gained  physically,  in  weight 
and  otherwise.  Then  came  the  affair  of  the  laudantun 
and  the  diagnosis  of  insanity.  Immediately  before 
this  she  had  written  a  long  and  interesting  letter  to 
her  home.  The  physician's  telegram  to  her  relatives 
announcing  her  transfer  to  the  asylum  was  followed 
by  one  from  herself  saying  thai  she  was  well  and 
telling  them  not  to  worry  themselves. 

The  events  of  her  first  five  months  in  the  asylum 
have  been  described  with  sufficient  detail,  including 
the  incident  which  led  to  a  free  revelation  of  her  mental 
history.  True  to  the  characteristic  habit  of  negation 
and  antithesis,  her  pride  and  reticence  had  long 
been  accompanied  by  a  fear  lest  she  should  betray 
her  secret,  and  then  by  an  impulse  to  do  so.  Both  the 
fear  and  the  impulse  grew  upon  her.  But  to  detail  her 
troubles  to  me  soon  came  to  be  a  great  relief  and 
comfort.  Thus  was  developed  another  characteristic 
of  these  cases — the  desire  for  never-ending  repetition. 
Once  engaged  in  conversation  with  me,  there  was  no 
embarrassment  in  discussing  the  painful  ideas—no 
process  of  stopping  for  vows,  etc.  There  was  but 
little  material  change  in  her  mental  operations  for 
the  year  and  a  half  while  the  analysis  of  them  which 
has  been  given  was  going  on.  In  general  she  was 
nuirh  more  comfortable,  she  said,  than  before  her 
long  Boclusion  at  home.  This  period  of  comfort  repre- 
sents a  remission  of  the  malady  which  is  another  of  its 
characteristics ;  such  remissions  may  last  for  months, 
or  even  years.  She  occupied  her  time  very  well  in 
reading,  sewing  limited  however  to  a  few  articles,  etc. 
Later  she  was  able  to  have  some  bits  of  ornament  or 
color  in  her  room.    The  morbid  ideas  continued  oppres- 
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sive,  but  they  were  managed  more  methodically  and 
readily  than  formerly.  She  was  continually  having 
distressing  experiences,  because  of  such  ciroumstances 
as  that  the  name  of  one  nurse  and  the  color  of  the 
eyes  of  another  called  up  painful  associations.  She 
preferred  that  my  wishes  should  be  made  known  to 
her  as  directions  rather  than  as  requests,  because  she 
wa&  thus  saved  from  the  difficulty  always  attending 
any  voluntary  action  ;  but  the  aid  gained  in  this  way 
never  amounted  to  much.  Any  act  that  was  made  a 
matter  of  my  explicit  command  could  only  be  obeyed 
through  the  system  of  vows ;  she  could  not  follow  the 
advice  to  act  under  a  **new  master,"  as  against  the 
imperative  idea.  The  following  description  charac- 
terizes her  mental  habits  fairly  well.  When  she  "  camo 
up  against  *'  any  question  of  doing  or  not  doing  some- 
thing, the  thought  of  the  act  seemed  instantly  attended 
by  a  great  crowd  of  associated  ideas.  There  was,  as 
it  were,  a  first  series  of  things  of  which  she  had  to 
think  in  a  certain  order,  because  they  were  directly 
involved  in  sonie  way  with  the  contemplated  act. 
Then  the  first  series  involved  another  series,  and  so  on 
through  a  permutation  of  very  diverse  ideas,  narrowing 
at  last  to  the  one  idea,  that  through  all  this  indirec- 
tion the  act  would  carry  harm  to  C.  Then,  if  strongly 
impelled  to  do  the  act,  as  for  example  if  she  wished  it 
or  needed  to  maintain  appearances  before  others,  etc., 
she  had  to  ''  bind  herself  over  "  in  the  way  heretofore 
described  to  protect  C.  from  the  possible  harm.  It 
sometimes  hapfyened  that  after  she  had  bound  herself 
to  do  or  not  to  do  some  act,  the  contrary  became 
imperative.  Then  there  was  a  dreadful  process  of 
counter-vows  and  **  binding  over."  The  associated 
ateemblage  of  ideas  varied  for  different  acts  and  from 
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time  to  time.  When  the  idexis  arose  she  had  to  rua  them 
all  over  in  her  mlod  in  a  recitative  way,  always  to  the 
same  central  and  final  idea.  She  became  very  expert 
at  this,  and  speed  was  acquired  by  methodizing  the 
process  and  by  practice,  so  that  she  mentally  touched 
the  heads  of  things  as  she  ran  through  the  mental 
formula.  Yet,  strangely  enough,  she  could  carry 
herself  with  perfect  serenity  and  self-possession  in  the 
eyes  of  all  but  her  physicians.  It  required  a  great 
deal  of  study  and  analysis  to  disentangle  the  thread 
of  evolution  of  all  these  subtle  and  complicated 
phenomena.  She  declared  that  she  was  then  able  to 
talk  of  them  for  the  first  time,  but  that  she  could  give 
only  the  most  meagre  idea  of  it  all.  This  writing 
itself  is  inadequate  in  representing  what  she  did  give. 
She  said,  "  When  I  try  to  describe  my  years  of  trouble, 
so  many  distressing  thoughts  come  into  my  mind  that 
I  cannot  prune  my  words  of  what  is  not  essential." 

She  always  declared  that  she  had  no  conscience, 
that  no  question  of  moral  right  or  wrong  influenced 
her  ;  that  ceased  long  ago.  Her  only  criterion  was  to 
do  as  near  her  liking  as  was  permitted  by  the  tyranny 
of  her  controlling  ideas.  She  said  that  in  her  despera- 
tion she  did  not  hesitate  in  her  thoughts  to  do  any- 
thing, however  wrong  it  might  be,  if  she  desired  it, 
and  she  could  accomplish  it  by  her  process  of  '*  bind- 
ing herself  over  "  under  penalties  for  not  doing  it.  In 
this  way  see  could  sometimes  defy  or  rather  evade  the 
consequences  of  acts  that  at  first  seemed  likely  to  be 
harmful.  She  said,  if  a  duty  came  in  conflict  with 
the  ruliiig  ideas  she  yielded  the  duty,  but  if  a  selfish 
inclination  came  up  she  could  evade  the  harmful 
consequences.  She  said  also  that  she  had  long  led 
two  distinct  lives :   one  was  entirely  within  herself, 
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vith  its  great  complication  of  motives^  ideas^  and  sug- 
gestions, and  the  other  was  a  false  pretense ;  she  was 
a  walking  hypocrisy,  possessed  by  an  insane  idea, 
»Fithout  any  rightness  of  conscience  or  natural  affec- 
tion, selfish  and  wicked  and  without  repentance  for 
many  wrong  and  disgraceful  acts  intelligently  com- 
mitted.   She  betrayed  her  real  conscientiousness  by  be- 
wailing the  wickedness  of  her  conduct.    She  charged 
herself  with  misusing  the  system  of  vows  which  she 
thought  should  have  been  reserved  for  proper  purposes 
,of  relief  from  her  painful  feelings,  when  trying  to  do 
tigkt  things ;  she  misused  a  blessing,  she  said,  in 
employing  it  to  got  indulgences  for    doing  wrong. 
But  she  made  too  much  of  the  questions  of  right  and 
wrong  in  regard  to  ordinary  matters.     Her  bewall- 
ment^  however,  was  more  a  matter  of  intellection  thaji 
of  depth  of  feeling  ;  the  former  was  so  forceful  that  it 
was  accompanied  by  a  large  measure  of  the  corres- 
ponding feelings  which  she  knew  she  ought  to  have 
under  such  circumstances,  were  they  real  ones.     The 
depression  of  feelings  was  from  a  sense  of  oppression 
of  ideas.     But  through  it  all  there  was  evidence  that 
all  of  this  was  qualified  by  some  consciousness  of  the 
fictitious  character  of  that  which  dominated  her  mind. 
In  other  words,  it  was  still  true  that,  were  the  domi- 
nation removed  and  normal  ideation  made  possible 
with  relation  to  its  limited  disorder,  she  would  have 

»been  a  well  and  happy  woman. 
I  In  regard  to  abstract,  painful  ideas,  not  connected 
with  any  acts,  the  like  need  of  her  sjiecial  system 
continued.  Certain  words  always  troubled  her  in  her 
reading.  During  the  comfortable  period  of  a  year  and 
a  half  now  being  described  she  became  able  to  read 
quite  freely  until  the  last,  when  it  was  almost  impos- 
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Bible.  The  word  ''murder"  was  the  worst,  and  all 
others  expressing  acts  of  violence  were  almost  as 
bad  ;  next  came  such  words  as  ''jealousy,"  *'  hatred/* 
"malice,"  "sin,''  and  *' shame.**  If,  when  reading, 
such  a  word  appeared  before  her  eyes,  there  was 
instantly  in  her  consciousness  the  crowd  of  associated 
ideas,  and  along  with  them  the  thought  of  C.  as  the 
object  of  the  act  or  the  subject  of  the  feeling  indicated 
by  the  word,  as  if  it  were  M.'s  own  act  or  feeling. 
Thus  through  some  one  of  a  multitude  of  chains  of 
associated  ideas  the  thought  of  harm  to  C.  was  reached 
from  the  "  jealousy,"  •'  hatred  "  or  "  murder- thought." 
The  effect  of  this  had  then  to  be  annulled  by  the  self- 
imprecation  of  some  penalty  upon  herself  if  harm  did 
happen  to  C.  It  appeared  from  this  that  the  process 
of  substitution  of  vicarious  sufferers  had  been  changed 
to  one  of  self-imprecation  after  the  time  when  she  felt 
herself  to  be  guilty  of  the  deaths  of  the  substitutes 
and  liad  enacted  the  murder  scenes.  To  avoid  the 
pain  that  the  future  deaths  of  such  persons  might 
cause  she  chose  the  new  method, — and  it  was  as  if  she 
said,  on  all  these  occasions,  "  Let  me  be  punished  as 
guilty  of  all  those  acts  and  the  new  harmful  thoughts, 
should  anything  happen  to  C."  This  substitution  of 
herself  protected  C;  then,  C.  being  i>rotectod,  her  own 
possible  future  remorse  was  warded  off.  When  in  the 
presence  of  others,  this  process  might  he  dispatched 
quickly  and  unobserved ;  or,  if  reading,  it  might  be 
necessary  for  her  to  put  the  book  away  and  go  to  her 
room,  and  there,  walking  agitatedly  to  and  fro,  the 
whole  process  had  to  be  gone  over  many  times.  ()n 
many  occaj^ions,  at  last,  she  had  to  find  the  book  and 
the  word  repeatedly,  and  as  many  times  begin  anew. 
Again,  the  book  must  be  taken  to  her  room,  and  there 
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tho  reading  of  the  word  initiated  a  repetition  of  the 
proceHs ;  she  must  aeek  the  word  and  ]*epeat  the  pro- 
cess many  times.  There  were  so  many  special  words, 
and  suggestions  of  painful  ideas  in  inaocent  words, 
that  reading  became  too  painful  to  be  attempted. 

In  the  constant  mental  conflict  that  was  going  on 
the  negations  of  conduct  frequently  involved  ques- 
tions as  to  what  she  ought  to  do  and  ouglit  not  to  do. 
In  this  more  comfortable  period  she  once  told  me  that 
a  case  like  hers  would  be  found  in  Mr.  Howella's  last 
book.  She  said,  '*  Penelope  Lapham  had  the  same 
trouble  I  have,  but  not  a  millionth  part  as  bad."  and 
referred  me  to  Penelope's  struggle  with  her  dilenmia 
after  Corey,  contrary  to  expectation,  had  proposed  to 
her  instead  of  her  sister,  much  to  her  own  mental  dis- 
(tress.  Some  time  after  this  event  Penelope  said  :  "  It's 
easy  enough  being  sensible  for  other  people.  But  when 
it  comes  to  myself  there  I  am  !  Kspecially,  when  I 
want  to  do  what  I  oughtn't^  so  much  that  it  seems  as 
if  doing  what  I  didn't  want  to  do,  must  be  doing  what 
I  ought."  This  saying,,  and  others  like  it,  were  so 
true  to  nature  as  to  make  Penelope's  case  distinctly 
one  of  the  "  insanity  of  doubting  "  in  one  of  its  more 
common  and  milder  forms ;  but  fortunately  she  "  re- 
covered," and  this  was  by  the  logical  process  of  the 
substitution  of  tho  more  dominant  idea  strengthened 
by  the  deeper  feeling. 

During  the  latter  part  of  this  i)eriod  she  was  allowed 
to  go  about  alone  in  the  neighborhood  of  the  asylum 
*'on  parole."  No  explicit  promise  was  exacted,  how- 
ever ;  she  was  directed  not  to  go  beyond  certain  limits, 
with  a  tacit  obligation  on  her  part  not  to  do  so.  She 
/as  better  for  this,  and  the  privilege  was  continued  for 
a  number  of  months  after  sho  entered  upon  the  next 
period,  which  is  now  to  be  described. 
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She  afterward  said  of  herself  that  a  crisis  seemed  to 
come  in  her  mental  condition.  All  the  complications 
and  agitations  reached  such  a  tangle  of  difficulties 
that  she  felt  pt^werless  to  cope  with  them  and  seemed 
to  come  to  a  standstill.  She  said  that  her  conscience 
reasserted  itself  in  a  natural  way  and  began  to  punish 
her  for  her  wiVkedness  by  compelling  her  to  do  every- 
thing contrary  to  her  wishes.  There  was  now  a  real 
depth  of  feeling,  though  morbid,  that  she  deserved 
punishment,  and  hor  conscience  seized  upon  every 
opportunity  for  inflicting  mental  pain  :  this  she  felt 
to  be  simple  justice.  At  this  point  in  the  case  there 
is  to  be  recognized  an  exacerbation  common  in  the 
course  of  such  maladies ;  but  more  than  this,  there  was 
now  initiated  a  state  that  more  nearly  resembled  true 
melancholia — an  essential  disorder  of  the  feelings. 
The  gloom  and  despondency  became  more  pronounced. 
She  had  to  make  herself  disagreeable  and  hateful  to 
the  people  she  liked  the  best  and  respected  the  most, 
just  because  they  were  sources  of  comfort  to  her.  She 
said  :  "  It  is  as  if  all  the  wrong  things  I  have  ever 
desperately  allowed  myself  to  do  and  think  about 
now  stand  aroimd  me  as  creditors  of  ray  conscience." 
A  denial  of  eveiything  pleasant  or  desirable  was 
thus  commanded.  She  had  to  speak  unkindly  to  her 
favorite  nurse,  for  example,  and  then  cried  because 
she  had  been  compelled  to  do  what  would  make  her 
appear  ungrateful. 

A  changip  now  came  about  in  regard  to  her  relations 
to  me.  At  first,  as  has  been  said,  her  revelations  to  me 
were  satisfying,  and  she  had  little  of  the  temptation 
to  tell  her  storj'  to  others,  which  she  formerly  feared 
she  might  be  compelled  to  do.  Her  sole  source  of 
comfort   was  in  such  couvei*sations,  but  the  need  of 
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this  grew  upon  her.  and  at  last  it  became  impossible  to 
give  her  time  enoug-h  to  satisfy  her.     The  temptation 
tfl  tell  others  returned  with  the  worry  about  it,  and  in 
the  end  she  yielded  to  it  in  some  degree.    It  also  came 
about  that  she  felt  the  comfort  she  gained  from  my 
visits  should  be  forfeited  as  one  of  her  punishments. 
This  became  the  prime  issue  in  her  struggle  with  her 
avenging  conscience.    She  fought  it  for  months,  avoid- 
ing meetings  with  me,  "vowing"  she  would   never 
tell  me  another  word  of  her  troubles,  but  just  as  often 
breaking  her  vows  and  talking  freely  whenever  in  my 
presence.      Her  sufferings    increased    because   these 
things  involved  harm  to  C,  and  new  penalties,  and 
only  grew  from  bad  to  worse.     She  began  to  say,  '*  I 
must  go  from  here  to  avoid  this  suffering ;  there  is  no 
other  way.    The  only  hope  I  ever  had  has  been  here, 
but  this  I  must  abandon  ;  anything  is  better  than  the 
suffering  I  endure  here.     I  must  be  deprived  of  my 
^^reatcst  blessing.*'    She  felt  that  if  she  went  away 
she  must  leave  hope  behind.     And  so  the  culmination 
of  this  phase  of  the  mental  phenomena  was  gradually 
reached. 

All  this  state  of  things  was  believed  to  be  a  passing 
phase  of  her  malady,  and  she  was  urged  to  hope  that 
another  remission  would  come.  She  could  possess 
herself  of  this  while  it  was  being  told  to  her.  A  curi- 
ous thing  came  about  at  this  time.  Not  only  was  the 
comfort  of  hopeful  words  intensified  to  her,  but  it  was 
reinforced  by  telling  her  how  foolish  and  absurd  her 
mental  performances  were.  But,  true  to  the  habit  of 
jfTOwth  of  her  morbid  mentation,  there  was  need  of 
g^reater  emphasis  in  the  telling  to  give  her  equal 
comfort.  At  this  time  an  interview  usually  ended  by 
her  saying,  "Now,  before  you  go,  you  know  what  I 
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WWit  ftm  in  U*\\  m*»— toll  me  what  you  think  of  me. 
U  M{m  iiM*  to  hoM  on  to  tho  idea ;  what  you  say  soemfi 
nil  t^mI  tMitl  tnio  to  Mil',  but  it  goes  when  you  go,  and 
I  tint  to*  Utt||i|imM  im  licriiiv."  As  the  effect  of  this,  the 
ktli«1ilp  nf  htimaii  miniln  liod  an  illustration.  My 
)l^i»(l»i|-rluiitit'li'Hr.«tii»ni8horamechi(liiigs  and  rebukes, 
aim!  fit  Ih"(  ilniunriutittuh.  which  exhausted  my  polite 
Vm^nltiiUi\V.  U  wnn  curious  to  observe  the  dalm  content 
WHIi  Wh(ch  Ihcni*  ohjuivAtions  were  receired,  and  a 
1(4ti>     '  t        ,UifteihB|iac«oa*l  oonfort  of  such 

«fi  <  '  ror««nlteMitetfa«tniistbebabit- 

^AH^  t«9>tY»«iiMn).    Thijm  it  cftmo  to  pass  that  this  poor 
T  it  npcm  henvM  to  he  the  "  vicariooa 
i. ,  ^  ing  wordA  wbicii  mi^i^hi  haTe  been  move 
fitly  iq*A-*n» 

t^  cAn>c  a  rlimax  in  thi«  pitafol  lustovy. 

>    »  'it«l    Knhit.   the  idfia   nf 

)hitiofi  (hai  had  nm  alS 
«1)  tYteiM^  pli^*K«''^^4M  ^''f^'n  (He  firat  onae  tele  yUgr 
^pt^  "vfnii  told  h^r  mndF  hnr  «e«^  for  h^e 

w^*  '1  not  liitvi:>  ii,.    h  oocinTMl«D  hsrttaC 

'ttiilY'  Tv(iy>cir«1  f  cvr  HKWTnl  «iff awng — 

in  >M>^  loind  4 

.^^tfqfl^.  ATtd  h^T  mtnd^mraifci  he  Mt  fvar: 
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it  and  explained  that  she  trietl  to  wound  the  joints, 
»"bich  she  thought  would  cause  jwrnmnently  painful 
and  rripplini^  injuries.    She  protested  tliat  she  eare- 
fullv  avoided  endangering  her  life  ;  for  she  had  virtu- 
ailv  pledged  herself  not  to  do  that.    The  wounds  were 
trifling  and  soon  healed,  her  disappointment  knew  no 
bounds ;   the  last  hope  was  gone,  as  she  felt ;   her 
mental   depression  rapidly  deepened  in  a  kind  and 
degree  unknown  before:  in  <leath  wat*  her  only  relief; 
»he  regTt?!tted  the  lost  opjK»rtunity  when  she  ha<i  the 
pistol.     There  was  now  a  condition  like  true  melan- 
cholia; the  suicidal  Impulse    was    pronounced,  and 
hoDestly  declared. 

She  wafl  of  course  closely  watched.  Her  former 
fftate  continued  and  grew  worse;  she  punished  her- 
•elf  in  every  way — in  regard  to  taking  food.,  and  in 
personal  care,  etc.  She  would  stand  in  a  fixed  atti- 
tude unable  to  move  for  a  long  time.  She  contrived 
new  ways  of  mental  punishment — for  example, 
another  patient  thought  she  had  committed  the  un- 
pardonable sin.  and  M.  assuming  this  to  be  the  worst 
of  all  sins.  imprecate<l  upon  herself  the  punislunent, 
whatever  it  might  be.  due  to  that  sin.  This  idea, 
however,  was  bo  intangible  to  her  that  it  failed  to 
become  embodied  in  her  system  of  thought.  Even  in 
her  state  of  true  melancholia  there  was  yet  something 
lacking  of  the  profoimd  feelings  of  depression  and 
self-condemnation  characteristic  of  that  state. 

On  a  later  occasion  several  attempts  were  made  to 
hypnotize  her— to  try  the  effect  of  **  therapeutic  sug- 
gestion," She  did  her  best  to  aid  in  this,  but  was  more 
amused  than  otherwise  by  her  swift  conclusion  of  its 
futiUty.  She  said  it  never  could  be  done,  the  prime  ob- 
stacle being  that  she  could  ordinarily  never  go  to  sleep 
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without  having  first  cleared,  or  exorcised,  from  her 
mind  all  the  thoughts  of  evil  consequences  which  had 
attached  themselves  to  the  events  of  the  day  and  to 
which  phe  felt  that  she  might  perhaps  not  have  done 
full  justice.  The  j)oor  woman's  prayers  even  had  been 
for  years  imprecatory.  She  had,  at  times,  piously 
prayed  for  Iielp  and  strength,  but  the  thought  of  pos- 
sible consolation  from  this  source  made  such  relief  a 
subject  of  punitive  deprivation  ;  moreover,  her  dread- 
ful misuse  of  the  privilege  of  addressing  the  Deity  de- 
barretl  her  from  the  proper  use  of  it.  Another  of  her 
peculiar  methods  was  in  some  respects  not  unlike  the 
lost.  There  were  times  when  she  could  gain  herself  a 
respite  for  a  day  by  first  binding  herself  over  to  do 
everything  in  the  natural  way  for  twenty-four  hours 
and  not  to  make  any  '*  vows."  She  occasionally  got  a 
great  deal  of  comfort  from  this  device,  but  at  the  end 
of  the  period  she  always  had  to  review  it  and  balance 
accounts  in  detiiil.  At  last,  ht>wever,  after  her  con- 
Bcienco  "  had  turned  upon  her/'  there  was  an  end  to 
this  expedient. 

This  history,  already  a  long  one,  must  be  ended 
here.  In  this,  M.*8  last  and  worst  state,  it  finally 
seemed  best  to  try  the  effect  of  some  change,  which 
she  earnestly  desired,  and  she  was  transferred  to 
another  asyhun.  She  bore  herself  passively,  but  with 
an  eviilent  feeling  of  regret  and  as  if  she  had  indeed 
left  hope  bcliitul.  There  was  inmunliate  improvoment 
in  manner,  and  in  the  course  of  a  few  months  her  con- 
dition became  much  more  comfortable.  The  change 
to  new  surniundings  to  which  she  felt  indifferent  was 
a  great  relief.  Freed  from  the  oppression  of  the  ques- 
tionings as  to  talking  with  me,  she  remembered  help- 
fully my  explanations,  reasonings,  and  advice.   A  year 
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later  she  was  as  well  as  I  had  ever  seen  her,  appearing 
rery  well,  intelligent,  and  ladylike  to  all  who  knew 
her.  The  secret  mental  processes  went  on,  however, 
and,  though  more  submissive,  she  hnd  little  hope.  She 
said  her  coining  to  meet  me  was  opposed  in  her  thoughts 
as  formerly,  but  in  her  strong  desire  for  the  interview 
there  was  no  hesitation  in  determining  to  have  it  in 
spite  of  all  consequences.  There  were  no  preliminary 
vows,  but  she  knew  she  would  '*  have  to  pay  for  it 
afterward.- '  It  was  natural,  vivacious,  and  most  inter- 
esting in  the  abimdant  proof  it  gave  of  mental  integ- 
rity aside  from  the  linxited  derangement.  At  its  close 
she  begged  me,  in  the  old  way,  to  assure  her  that  it 
was  right  to  have  seen  me,  No  definite  information 
as  to  her  subsequent  history  has  come  to  ray  k  nowledge. 
The  details  of  this  long  story  were  corroborated  in 
nnany  ways  by  the  agreement  of  their  many  repetitions 
when  discussed  from  different  pouits  of  approach. 
Liku  most  persons  under  the  control  of  morbid  ideation, 
she  was  in  the  habit  of  .saying  to  me,  **  You  would  have 
a  different  opinion  of  these  things  if  you  could  only 
know  more  about  them ;  they  are  so  many  and  so 
complicated  that  they  cannot  be  told."  Every  new 
and  often  repeated  analysis  of  the  essential  nature  of 
her  mental  processes  was  readily  understood  and 
gladly  accepted  by  her,  only  to  be  followed  by  some 
new  phase  of  ideation,  or  memory  of  past  trouble, 
which  would  stand  more  positively  in  her  consciousness 
than  the  clear  explanation  of  it  all,  which  she  con- 
stantly tried  and  failed  to  apply. 

This  history  may  be  briefly  summed  up.  The  telling 
of  the  story  is  meant  to  show  the  natural  and  logical 
growth  of  complicated  phenomena  from  the  central 
morbid  idea ;  they  depended  upon  this  as  the  limbs, 
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twigs  and  loaves  liaiif^  upon  a  tree.  However  distinct 
and  strange  any  newly  revealed  product  of  her  system 
of  thought  might  seem  to  be,  its  unity  with  the  rest 
clearly  appeared  upon  analysis.  The  minor  fonnulae 
of  her  mental  operations  were  all  more  or  less  insistent 
or  imperative,  strictly  according  to  the  closeness  of 
association  of  the  ideas  with  the  central  and  ruling  one  ; 
and  corresponding  also  to  the  degree  of  fixation  of  such 
methods  of  mentation,  by  repetition^  practice  and  habit. 
All  these  products  of  mental  phenomena  are  explain- 
able upon  the  basis  of  normal  psychical  law. 

The  problem  of  this  cose  was  to  discover  the  genesis, 
the  growth  and  the  fixation  of  the  central  idea,  which 
in  this  instance  had  the  peculiarity  of  being  unusually 
complicated.  In  the  first  place,  there  was  probably 
no  special  hereditary  influence  in  its  origin  ;  the  para- 
noiac element  is  excluded  ;  certainly  the  right  to  infer 
it  must  be  questioned.  If  it  be  said  to  have  been 
"  acquired  "  because  of  the  typhoid  fever  at  the  pub- 
ertic  period,  etc.,  a  neurasthenia  must  be  admitted. 
But  if  acquired  organic  defect  be  admitted  also — while 
inquiry  is  excited  as  to  the  consistency  of  this  inference 
— it  remains  that  the  "  fixed  idea  "  was  conceived  some 
years  l)efore,  disappeared,  and  was  revived  and  devel- 
oped when  the  supposable  new  factor  of  paranoiac 
defect  came  in.'    But  not  only  was  the  conservative 

'There  seems  to  bo  confwsion  nn't  inconBistoncy  in  tho  moaning 
of  terms  uscil  in  the  discwssions  of  this  subjert.  The  tcrum  iisycbosis 
and  degenerative  jwyehosiB  admirably  rharaelorize  certain  ^teneral 
notiona  of  the  mental  states  they  reprewnt,  but  sm*  definitions  there 
IB  danger  of  their  use  an  ('K>alcfl'for  oonjoi-ture.  M<ist  writc^n*  hold 
that  tixwl  ideaH  '^almoft  nhrnj/»"  have  ft  nenrasthenic  ba.-'is ;  lhi» 
rates  Ihem  as  fwychoties  and  fuiiolional.  But  as  iileutional  psychoses 
thcv  lie  in  the  lorepround  of  j>rLnian'  fivstemalized  delusions  lypioal 
of  the  admitted  dept^nenieiet*  m  haninoui.  Hence  the  temptation  to 
unify  the  view  and  to  re^ianl  aU  the  "  imporalive  eoncoptions"  aa 
degenerative  psychoeee  ;  under  cover  of  thiw  term  they  are  brought 
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tendency  to  maintain  intellectual  iiitegritj'  significant; 
so  also  was  the  absence  of  the  characteristic  habit 
of  synibolisni.     Paranoiacs  are  prone  to  symbolism, 
whereby  meaninj^  are  betokened  by  trivial  things, 
and  delusional  ideas  are  quickly  conceived— for  ex- 
ample, the  accidental  placing  of  three  apples  in  a 
row  might  be  believed  to  represent  the  Holy  Trinity. 
For  this  reason  there  was  a  negative  importance  in 
the  limitation  of  the  strong  disposition  to  substitute 
persons  and  things  the  one  for  another.     This  did  not 
bring  out  any  innate  tendency  to  symbolism,  as  was 
likely  to  have  happened  had  it  existed.     Tliere  was 


into  the  catepory  of  paranoia.  But  this  t*rm  t!ii*tinct1y  introduceB 
auiLtUK  the  iit*yehi.ti«?M  tli«'  new  n<»tum  of  cliroiiif  lii'rf<liturv  nr 
^(X|uirtNl  dfftt-'t  in  tin'  i>r;rjinirtin.  l*i>on  ii  foiindiinun  of  licrt'ditv  it 
"^  euAy  to  cnm^ivt?  »»ii(ii  uniariir  defwt ;  Uj  invoke  a  liki'  fnmnlaOnjn 
''»ux|uin.*d  "  through  a  »iinpte  coneurrinc  nLMiru-sthcnin  lia.s  the 
Tagnftoess  of  assumption  and  t*anjecture.  These,  therefon*,  have 
really  no  support,  in  the  case  of  tixiMt  idea8,  except  the  fuct  of  the 
ideational  on^innf  the  latter  ami  their  kinship tnpnrnnniftcdchwinns. 
Bui  llie  frmii:al  fad  rfumiiiH  that  their  milder  fornis,  at  leaHt,  are 
touiraonly  in(.'idvnt  to  healthy  minds ;  often  independent  of  neuriw- 
thenia,  they  msike  nf  trnnble,  nnti  fail  of  refojijiition  hecans<'  they 
arp  S"  little  out  of  harmony  with  eoneurrent  conditions.  Slartiujj; 
with  these  mild  fonns,  may  they  not  be  purely  funt-lional,  even 
along  with  netiriiHthenia,  for  some  dejrreefl  in  the  Meale  towardH  their 
ciiimiiiation  tu  the  admitte^I  di-tn'neruc-ieH?  The  reeo^intiun  of  two 
geiierul  di*Kreej*  of  fixed  ideiis  fanwwerintr  to  psyi-hoKCH  and  depen- 
eiative  (wvchonet*,  helween  which  <iifTerentiatinn  is  a**  jmpDBHihle  as 
to  mark  t^u-  changes  from  yriuth  to  old  age)  is  not  out  of  analogy 
ith  the  s;inie  division  that  la  claimed  aA  necessary  in  dettorihing 


deltutiuns.    Cf.  pp.  227-8. 

The  Joiirnnl  of  Mental  Semtee  for  Jannary,  1888,  received  just  aa 
this  artiele  in  ^riin^  to  ]ire«fl^  mntainri  the  eonchteionut,  p.  nA2,  of 
ProfcMKw^r  K\tvalew»ky  in  an  interesting  article  on  Folie  du  Bimle. 
He  recoctn'EeB  aeveral  dejrroes,  and  criuditione  of  origin,  of  these  affeo- 
tione.  Itut  he  startti  with  neurasthenia  as  the  common  soil  from 
which  they  aprinz,  heUmginn  to  the  trrriup  of  de^»eneratlve  iwychoses 
including  Itathophiihia  and  the  f>lher  fi^nris  nf  tlietH'  ideational  di*- 
onlen* ;  uiiil  ueunwthciiia  ilmdf  is  re>;artie«i  as  rarely  u»viiiirit<i  or' 
other  than  purely  lu'n^ditary  in  relation  to  tlicfte  cases.  This  fails  to 
Tec^t(;ni2e  the  larirer  l«u-kirround  in  the  normal  field  of  iutelleclitin, 
where  the  acci<lental  and  irrcKular  co'irfliuations  of  idea  and  feelinjf, 
iUflul^eil,  or  otherwise  fixed  by  habit,  are  the  (WTma  and  often 
growths  which  are  not  depeuerative  hut  sprinij;  up  more  readily  in 
soils  of  i»nrcly  acj:iuircd  nenrosthenia,  or  of  hereditary  dcgeneraciefl. 
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always  validity  in  the  factors  of  her  mental  equa- 
tions ;  the  thing  substituted  was  equivalent  to  the 
other  in  quality  or  effect,  and  there  was  logic  in  the 
process. 

At  the  root  of  the  whole  matter  there  was  a  bodily 
condition  somewhat  neurasthenic.  There  was  also  an 
unusual  intellectual  endowment  and  rare  conscien- 
tiousness. Upon  the  mental  plasticity  of  childhood 
strong  impressions  were  made  by  impleasant  ideas 
about  "  trance "  and  the  horror  of  being  "  buried 
alive."  Apprehensions  for  herself  and  relatives  were 
engendered  in  this  regard.  Here  was  a  quick  soil  for 
the  natural  questionings  as  to  the  right  and  wrong  of 
her  conduct  to  grow  to  be  questionings  as  to  whether 
her  aets  were  right  in  respect  to  their  effect  upon 
herself  or  those  dear  to  her.  It  was  but  a  shade  of 
change  to  conceive  that  her  acts  were  not  right  in  the 
sense  of  not  being  safe,  which  includes  the  idea  of 
harm  as  a  consequence.  This  is  the  usual  significance 
of  the  phrase  "not  right"  in  these  cases.  The  at- 
tendant fear  of  hann  was  natural  and  logical.  This 
combination  of  the  idea  and  its  attendant  feeling  once 
formulated,  the  **  impression "  once  made,  the  idea 
became  "insistent  "and  then  "fixed,"  and  the  "path" 
was  formed  by  rejHitition  and  habit.  Here  then  was 
the  "  fixed  idea"  that  some  of  her  acts  were  not  right, 
which  included  the  idea  of  harm.  This  is  a  common 
and  primitive  form  of  fixed  ideas ;  it  was  the  root  of 
all  that  grew  up  afterwards.  Next  followed  the  neces- 
sity, conunon  in  such  cases,  of  repeating  acts  to  make 
them  right,  which  led  to  the  doubting  and  hesitating 
over  an  act  as  to  whether  it  was  right  or  not,  and  to 
the  repeating,  doing  and  undoing  of  acts.  Thus  is 
ex])lained  the  paradoxical  '*  doubting  "  associated  with 


IN6ISTENT   AKD   FIXED   IDEAS. 


2G5 


**fised  ideas."  Here  next  was  the  basis  of  the  habi- 
tual negations  of  thought  and  conduct — the  doing  off- 
set by  undoing,  the  balancing  or  cancelling  of  one 
thought  or  act  by  another  thought  or  act — the  substi- 
tution of  one  thing  for  another.  From  the  root-idea 
that  on  act  was  not  right  came  its  larger  growth  and 
its  offshoi>ts,  int^^nsif ying  the  impression  of  the  priniary 
idea  upon  the  organism.  This  was  further  intensifted 
by  the  feeling  of  fear  normally  attending  the  idea  of 
harm,  the  improssion  of  the  whole  being  deepened  by 
habit ;  its  hold  upon  the  soil  being  strengthened  by 
its  growth. 

At  the  beginning,  before  the  age  of  twelve,  the  seed 
of  the  malady  was  planted.  Its  growth  was  arrested 
and  she  appeared  to  be  well  till  three  years  later.  It 
might  not  have  appeared  again  had  it  not  been  favored 
by  physical  debility.  A  new  growth  began  ;  she 
repeated  her  acts  to  make  them  right.  She  was 
relatively  backward  in  her  studies,  and  had  a  natural 
desire  to  excel  her  companions,  which  she  did.  Her 
love  of  admiration  and  attention  was  perfectly  natural, 
as  was  her  feeling  of  rivalry  towards  C,  whose 
unusual  loveliness  of  character  and  person  was  more 
attractive  than  her  own  superiority  of  intellect.  Such 
was  Madame  de  Stain's  life-long  envy  of  beautiful 
women.  Such  thoughts  and  feelings  are  common 
enough  among  the  young  ;  it  was  natural  enough  that 
her  sensitive  conscience  should  reproach  her.  Thus^ 
with  the  mental  habit  already  formed  there  was  set 
up  a  self-inquisition  as  to  her  feeling  toward  her 
friend,  whom  she  was  afraid  of  hating,  as  she  soon 
morbidly  accused  herself  of  actually  doing.  It  was 
but  a  step  then  to  the  thought  of  harmful  things  that 
miglit  ha[»i)en  to  her  friend,  and  but  another  to  self- 
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conderanatinn  for  thinkinjf  of  them,  iis  making  her 
equally  guilty  as  if  wishing  them  to  happen.  Of 
course  there  was  exaggeration  of  feeling  in  this,  but 
so  far  in  its  development  there  was  not.  neressarily, 
anything  that  might  not  be  common  to  many  ronsci- 
entious  young  people.  This  idea  of  harm  attending 
her  acts,  and  the  accompanying  feeling  of  fear,  readily 
became  a  concrete  idea  of  harm  to  C,  and  to  this  was 
added  the  conception  of  her  remorse  as  a  consequence 
of  harm  to  C,  as  if  she  had  wished  it.  This  of  course 
strengthened  her  specific  fear  of  harm  to  C,  and  rein- 
forced the  general  idea  of  harm,  and  therefore  the 
impulse  to  repeat  her  acts.  Ultimately  the  question 
of  harm  to  C.  attended  all  her  acts.  This  estHblished 
the  central  idea  and  mental  habit  out  of  which  came 
all  its  after-growth.  From  this  point  the  evolution  of 
the  mental  phenomena  was  plain  enough,  as  given 
in  the  details  of  its  history.  The  need  of  repeating 
acts  and  "  vows  "  many  times — often  a  definite  number 
—for  the  sake  of  emphasis,  was  a  manifestation  which 
characterizes  what  is  called  the  ** counting"  variety 
of  ca.ses  of  fixed  ideas.  This  did  not  become  a  promi- 
nent feature  of  this  case  because  it  was  left  behind  by 
larger  complications.  The  substitution  process  was 
most  curious  and  constant,  but  it  was  only  an  out- 
growth of  the  primary  fact  in  these  cases  of  doubting, 
balancing  and  offsetting  one  thing  against  another  in 
an  endless  series  of  negations.  This  process  was  also 
one  of  the  remarkable  devices  for  circumventing  the 
dominating  idea,  as  if  the  characteristic  paralysis  of 
the  will  was  limited  in  respect  to  that,  and  the  fixed 
idea  stood  as  an  irresistible  intruder  in  her  conscious- 
ness, while  otherwise  the  will  and  the  intellect  were 
free  to  evade  its  control.    The  murder-acts  were  simply 
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dramatic  as  far  as  homicidal  impulse  was  concerned. 
They  were  extreme  examples  of  what  is  common 
in  such  cases,  particularly  in  the  ''  metaphysical  ** 
Variety, — an  idea  at  first  repulsive  worries  by  its  In- 
sistence, becomes  involved  in  a  process  of  negations, 
and  at  last  reasons  itself  into  dominance.  Such  tran- 
sitions from  one  extreme  to  another  of  thought  and 
feeling  are  but  exaggerated  examples  of  the  law  whose 
Order  we  follow  when 

"  \Vt*  firHt  emliire,  Uien  pUy,  Ihen  emT)rnce." 

The  kindred  nature  of  the  great  variety  of  these 
afifections  is  well  indicated  by  the  broad  designation 
of  ''insistent  ideas,"  as  was  suggested  in  the  intro- 
duction to  this  article.     These  aberrations  from  the 
laorraal  of  well-balanced  ideation  and  feeling,  being 
once  initiated,  may  develop  graver  forms  in  cases  of 
the  more  positively  degenerative  type,  because  of  para- 
noiac heredity  or  acquired  defect, —  in  other  words, 
when  there  is  hereditary  or  acquired    nervous    and 
mental  instability ;  and  such  cases  may  more  or  less 
quickly  develop  primary  delusional  insanity.  The  com- 
monness of  these  affections  in  their  milder  forms  as 
simply  insistent  ideas,  and  their  outgrowth  from  the 
ordinary   and   natural  operations  of  the   mind,  is  a 
matter  of  great   interest.      The  commonest  supersti- 
tions, and  idiosyncrasies  of  formulations  of  ideas  and 
feelings,  which  control  conduct  and  enforce  habitudes, 
are  of  this  order  in  their  slight  departures  from  sound 
reasoning.      There    may   be   many  degrees  of  these 
affections  before  they  are  recognized  as  positive  dis- 
orders.    This  view  of  their  common  origin  can  best  be 
illustrated  by  a  series  of  cases  in  which  the  early 
phenomena   are    more   nearly  within    the   range  of 
observation.     But  even  the  history  of  this  case  is  not 
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inconsistent  with  this  view  ;  nor  is  it  so,  as  against 
that  of  their  origin  being  usually  constitutional.  For 
the  Raino  reasons  it  is  hardly  necessary  to  search  the 
mysteries  of  "the  Inconscicnt **  for  the  geuesia  of 
phenomena  which  admit  a  simpler  explanation.  Many 
of  these  affections  are  to  be  easily  understood  as  simply 
accidents  or  idiosyncrasies  of  ideation,  arising  from  an 
inc<)ngruous  association  of  ideas,  happening  according 
to  the  common  law  of  contiguity,  and  becoming  fixed 
in  proportion  to  the  intensity  of  the  impressions  and 
hy  the  laws  of  habit.  This  may  happen  in  a  healthy 
brain,  by  mental  shock,  or  hy  a  slower  process.  This 
case  is  an  example  of  the  operation  of  these  laws  in  a 
plastic  organism,  with  the  qualities  of  a  sensitive  con- 
scientiousness and  fertility  of  thought,  favoring  the 
particular  idiosyncrasy.  The  morbid  premise  of  the 
fixed  idea  being  once  established,  it  had  its  own  logical 
sequences.  The  collateral  ideation  was  normal  euougli 
and  continued  so  for  many  years.  There  was  normal 
sensibility  and  feeling  except  in  relation  to  the  fixed 
i<ieaH  and  their  complications.  The  will  was  domi- 
nated only  in  respect  to  these,  and  otherwise  free  and 
efficient. 

The  origin  of  these  affections  is  distinctly  ideational, 
but  they  well  illustrate  the  inHt-parable  nature  of 
thought  and  feeling,  especially  when  their  genesis  is 
favored  by  disordered  states  of  feeling.  The  laws  of 
habit  play  a  m(»st  important  part  in  tlie  fixation  of  such 
ideas,  and  much  is  here  to  be  learned  of  the  nature  of 
the  great  influence  of  habit  in  all  forms  of  insanity. 
These  affections,  through  the  possibility  of  their  com- 
jiarative  isolation,  pannit  the  study  of  the  formation  of 
delusions.  Again,  the  r61e  of  the  attention  is  a  leading 
one  iu  these  mental  phenomena ;  the  attention  is  com- 
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inanded  in  proportion  to  the  insistence  of  the  ideas. 
In  extreme  cases  of  this  kind  of  limitation  of  the  at- 
tention there  is,  side  by  side  with  it,  more  or  less 
activity  of  consciousness.     But  it  is  in  this  direction 
tiiat  these  mental  states  merge  with  tliose  described 
as  characteristic  of  the  hypnotic  state  in  its  varying 
degrees  of  unconsciousness,  and  of  the  **  limited  atten- 
tion "  peculiar  to  that  state.   That  condition  character- 
ized by  Professor  Stanley  Hall's  phrase,  *'  tonic  cramp 
of  the  attention/'  is  most  strikingly  shown  in  these 
affections.    The  law  of  suggestion  of  ideas  is  active, 
and  even  by  auto-suggestion  the  mental  attitudes  are 
induced  so  analogous  to  physical  "  cramp."    Also  the 
relation   of  these  attitudes  to   physical  reactions  is 
striking.     "  A  diffusive  action  in  the  nervous  system 
accompanies  all  emotion  *';  for  example,  a  common 
sequence  is  fixed  idea,  fear,  pallor,  and  heart  disturb- 
ance, etc.     It  seems  in  many  cases  as  if  the  "  path  '* 
between  the    ideation    and    the    sympathetic    nerve 
bec4tme  so  open  and  direct  that  there  is  the  changed 
sequence  of  fixed  idea,  heart-quake,  and  last  the  con- 
scious fear.    At  all  events  this  last  is  swiftly  over- 
taken by  the  automatic  organic  attitude  of  fear;  and 
this  quick  reflex  from  the  idea  undoubtedly  increases 
the  fear.     The  man  is  frightened   by  bis  own   trem- 
bling ;  he  is  "  a  coward  upon  instinct."   This  amounts 
to  mental  suggestion  from  the  physical  field,  just  as 
when  the  hypnotized  are  put  into  bodily  attitudes  that 
BUggest  hallucinations.     Again,  the  alliance  of  these 
mental  states  with  some  forms  of  '*  hysteria"  is  un- 
doubted,  and   explanatory  of    it.    The  medico-legal 
importance  of  these  conditions  occupies  a  wide  field; 
this  very  case  presents  interesting  features  in   this 
regard. 


A  CRITIQUE  OP  PSYCHO-PHYSIC  METHODS. 


BY  JOsKPn  jAsraow,  ph.  d. 


Probably  no  result  of  experimental  psychology  has 
been  cited  as  frequently  and  with  as  much  confidence 
in  its  truth  and  importance  as  the  psycho-physic  law. 
By  some  it  has  been  regarded  as  worthy  of  ranking 
with  the  law  of  gravitation,  while  others  refuse  to 
recognize  it  at  all.  A  clear  statement  of  what  the 
law  means  is  rarely  found  ;  sometimes  the  term  refers 
to  the  results  of  Weber's  experiments,  and  again  it 
refers  to  Fechner's  deductions  concerning  the  relation 
of  stimulus  to  sensation.  But  these  two  are  in  a  sense 
totally  distinct,  and  should  be  kept  so.  The  psycho- 
physic  methods  are  applicable  only  to  such  experi- 
ments as  can  be  utilized  for  establishing  Weber's  law. 
And  this  paper  is  to  be  devoted  to  a  rigorous  logical 
criticism  of  the  methods  and  interpretation  of  such 
psycho-physic  experiments.  Its  object  is  a  practical 
one :  to  clear  the  way  for  a  more  rational  system  of 
psycho-physics  by  directing  future  experimentation 
into  that  path  in  which  it  ia  most  promising  of  results, 
and  thus  preventing  the  employment  of  the  many 
uncritical  and  unanalyzed  processes  now  current. 

WHiere  the  falsity  of  one  point  is  so  closely  connected 
with  the  falhity  of  many  another,  it  is  difficult  to  know 
•where  to  begin  and  how  to  proceed.  The  full  appre- 
ciation of  one  point  requires  a  knowledge  of  the  con- 
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siderations  that  follow ;  hence  the  order  of  exfiosition 
will  have  to  follow  convenience  rather  than  logical 
sequence. 


The  Three  Psycho-physic  Methods. 

And  first  let  us  state  briefly  what  the  three  usually 
recognized  psycho-physic  methods  are  :^ 

I.  The  Method  of  the  Just  Observable  Difference, — 
This  is  the  method  that  Weber  followed  in  his  cele- 
brated experiments,  and  has,  I  believe,  done  much  to 
introduce  ratUcal  misconceptions  into  psycho-physics. 
This  method  consists  in  applying  a  certain  stimulus 
to  the  sensitive  surface  of  the  subject^  and  then  finding 
the  least  greater  or  the  least  smaller  stimulus  which 
can  just  be  recognized  as  different ;  one  either  adds 
small  increments  to  the  initial  stimulus  until  the 
stimulus  thus  formed  is  felt  to  be  greater,  or  lessens 
the  intensity  of  the  initial  stimulus  until  the  diminution 
is  clearly  noticed,  and  notes  in  either  case  the  ratio  of 
the  alteration  to  the  original  stimulus.  It  is  con- 
sidered best  to  employ  both  those  processes,  and  regard 
the  mean  of  the  two  results  thus  obtained  as  the  true 
just  observable  difference.  The  ratio  of  the  difference 
between  the  initial  and  the  altered  stimulus  to  the 
initial  stimulus,  or  better,  to  half  the  sum  of  the  two, 
measures  the  differential  sensibility.  The  smaller  this 
ratio  the  finer  the  sensibility  is  said  to  be. 

U.  The  Method  of  Right  and  Wrong  Cases, — One 
here  chooses  two  slightly  different  stimuli  and  pre- 
sents them  to  the  sensitive  surface  of  the  subject, 
requiring  him  to  judge  whether  the  first  stimulus  is 


'  Otlior  pro[»oiHHl  psyrho-phvsic  methodfl.  and  efip<>claUy  IUhI  of 
the  "niwin  KruHntkniH"  (mittiera  Ab*tvjvngen),  di-wne  a  separate 
trcattnunl ;  wis  i  hope  to  furoiah  od  another  occasioa. 
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ff^^ater  or  less  than  the  second,  and  records  the  number 
*^^  cases  in  which  the  decision  is  right  and  the  number 
in.  •w-hich  it  is  wrong.  The  ratio  of  right  answers  to 
the  total  number  of  answers  measures  the  sensibility 
*D<i  varies  in  a  direct  sense  with  it.' 

Hi.  The  Method  of  the  Average  Error  (or  as  I  prefer 
^  call  it,  of  the  Probable  Error).— In  this  metho<i  a 
Rtiinulus  is  presented,  and  the  subject  is  required  to 
*<ljust  a  second  stimulus  so  as  to  be  equal  to  the  tirst. 
Tb©  average  deviation  of  the  several  adjustments  from 
*heir  mean  (or  better,  the  probable  error  of  the  adjust- 
•neiits)  directly  measures  the  sensibility, 

Crttiqur  of  Method  I. 

applying  the  metliml  of  the  just  observable  differ- 
^t»cr«  to  pressure  sensations,  Weber  was  led  to  formulate 
*^    well  known  law.     In  this  he  announce<l  that  if 
^^*y^  apply  a  certain  weight  to  the  skin  and  find  the 
^^st  greater  for  least  smaller)  weight  which   can   be 
^^wgnized   as  different,  and   then   take   an   entirely 
^^tferent  weight  and  repeat  the  proce.ss,  the  ratio  of  the 
^^^t  to  the  second  of  e^ch  pair  of  weights  used  in  any 
"^ch  experiment  will  be  the  same  ;  that  is,  the  ratio  of 
^ne  just  observable  difference  to  the  initial  weight  is  a 
^^nstant.     This  process  simply  compares  the  rccogni- 
^on  of  a  difference  in  one  part  of  the  psychic  scale  with 
^at  in  another ;  it  says  nothing  and  cannot  be  made 
^  say  anything  about  the  ratio  of  stimulus  and  sensa- 
tion.   It  is  not  a  psycho-physic,  but  a  psycho-pyschic, 
law.    So  much  is  plain. 

But  the  experiment  of  Weber  is  in  every  way  vague 
and  inexact.     To  begin  with,  the  bare  statement  that 


'Thifl  is  the  ustiiil  form  of  the  method.     Varititioua  in  thia  pro- 
ceeding nill  appear  later. 


274 


J  ASTRO  w: 


one  pressure  is  "just  distinicfuishable "  from  another 
is  altogether  indefinite.  This  expression  may  have  as 
many  as  four  practically  distinct  meanings.  It  may 
refer  (1)  to  two  pressures  sufliciently  different  to  enable 
the  subject  iiometimes  to  tell  which  is  which  ;  or  (2)  to 
diffei*ences  that  will  always  be  correctly  recognized ; 
or  (3)  such  as  will  only  accidentally  fail  to  be  recog- 
nized ;  or  finally  (4)  it  may  refer  to  differences  which 
will  be  correctly  judged  any  characteristic  proportion 
of  times  between  these  extremes.  Now  the  just  observ- 
able difference  will  evidently  be  a  totally  different 
thing  according  to  which  of  these  interpretations  is 
chosen.  The  first  interpretation  has  rarely  if  ever  been 
used,  because  in  practice  any  difference  that  is  likely 
to  occur,  however  niinut<%  will  be  sometimes  correctly 
appn^ciatcd,  and  will  sometimes  arouse  a  confidence  in 
the  recognition  of  it  sufficient  to  hazard  an  answer 
upon  ;  yet  it  has  quite  as  much  in  its  favor  as  any  other 
interpretation,  and  leads  to  equally  definite  concep- 
tions. The  second  is  the  method  usually  chosen,  but  is 
almost  sure  to  degenerate  into  the  third.  Under  the 
fourth  head  any  difference  of  stimuli  correctly  appre- 
ciated any  given  ratio  of  times  may  be  used  ;  the 
simplest  is  that  in  which  in  half  the  trials  the  difference 
is  correctly  judged,  and  this  interpretation  has  found 
favor  with  some  workers. 

A  very  brief  consideration  of  the  psychological  pro- 
cesses involved  in  such  judg:ments  is  sufficient  to  show 
that  in  practice  none  of  the  four  interpretations  is  useful 
or  valid.  The  answer  which  the  subject  gi\*es  may  be  of 
two  kinds  :  (a)  if  he  is  asked  to  mention  when  he  feels 
disposed  to  regard  the  sensations  caused  by  the  two 
stimuli  as  different  (and  probably,  too,  noting  tlie  direc- 
tion of  this  difference),  his  answer  depends  mainly,  if 
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not  entirely,  on  the  minimum  amount  of  confidence 
upon  which  he  finds  himself  disposed  to  make  a  judg- 
ment ;  (6)  if  he  is  asked  to  decide  which  he  judges  to 
be  the  more  and  which  the  less  intense  stimulus — in 
other  words,  if  the  correctness  of  the  answer  (made  on 
the  basis  of  a  certain  stimulus)  is  the  deciding  point 
and  not  the  disposition  to  answer,  then  we  are  simply 
using  the  method  of  the  right  and  wrong  cases  in  a 
rather  loose  form.  As  a  matter  of  fact,  the  just 
observable  difference  method  pure  and  simple  has 
seldom  if  ever  been  used  ;  the  correctness  of  the  answer 
is  always  to  some  extent  taken  into  account  and  in 
this  form  the  method  loses  all  raison  d'Hre. 

Again,  if  we  take  Fechner's  definition  of  the  just 
observable  difference  as  that  difference  which  will 
always  be  correctly  appreciated  but  which  cannot  be 
lessened  without  forfeiting  this  distinction,  we  are 
simply  making  a  special  method  of  that  instance  of 
the  method  of  right  and  wrong  cases  where  (in  a 
limited  number  of  trials)  the  umnber  of  right  answers 
c*quulH  the  total  number  of  answers.  As  already 
noticed,  an  error  here  and  there  is  usually  considered 
allowable  ;  but  if  a  few,  wliy  not  more  ?  Is  there  any- 
tliing  but  the  arbitrary  preference  of  tho  experimenter 
upon  which  to  base  a  decision  ?  A  more  radical  objec- 
tion, however,  remains  to  be  noticed.  Theoretically  a 
difference  of  stimuli  great  enough  to  ensure  a  total 
avoidance  of  error  must  be  infinite.  With  a  certain 
ratio  of  stimuli  one  may  as  a  matter  of  fact  find  no 
errors,  but  there  is  no  (theoretical)  assurance  that  if 
the  experiments  were  sufficiently  continued  an  error 
would  not  occur.  This  point  is  too  obvious  to  need 
further  illustration.  We  have  seen  that  in  its  pure 
form  the  method  of  the  just  obser\'ablo  difference 
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simply  measures  the  confidence,  the  disposition 
towards  answering,  and  only  with  whatever  accuracy 
the  confidence  can  be  experimentally  proved  to  be  a 
measure  of  the  sensibility,  has  it  value  in  determining 
the  latter.  In  the  form  in  which  tlie  method  is  gen- 
erally used  it  is  simply  a  loose  and  inaccurate  applica- 
tion of  the  method  of  right  and  wrong  cases.  The 
method  may  be  of  service  in  determining  roughly 
■within  what  limits  it  is  advisable  to  experiment,  and 
has  other  obvious  (praf^tical)  uses. 

If  the  mischief  to  which  this  spurious  method  has 
given  rise  were  confined  to  the  charges  already  brought 
against  it,  the  case,  though  serious  enough,  would  not 
be  as  serious  as  it  really  is.  In  addition  the  method 
has  given  rise  to  radically  wrong  conceptions,  chief 
amongst  winch  is  the  conception  of  the  threshold 
(UiiternchiedsschweUe).  This  conception  grew  directly 
out  of  the  method  of  the  just  observable  difference  ;  in 
fact  this  difference  has  by  some  been  taken  to  l>e  the 
differential  threshold.  What  is  more  usually  denoted 
by  the  threshold  is  the  smallest  difference  that  can  be 
perceived.  It  is  the  threshold  of  consciousness.  The 
moment  we  define  this  term  accurately  its  unscientific 
character  becomes  apparent.  The  threshold  is  do- 
ecribed  as  a  point  not  exactly  constant,  but  nearly  so  ; 
above  it  all  differences  can  be  felt,  below  it  all  differ- 
ences vanish  into  the  unconscious.  No  matter  whether 
little  or  much  below  this  point,  they  are  all  utterly  lost ; 
it  is  idle  to  say,  as  Fechner  at  times  does,  that  they 
differ  in  the  amount  of  additional  stimulation  neces- 
sary to  bring  them  up  into  consciousness,  unless  you 
mean  that  the  series  below  the  so-called  threshold  is 
an  exact  continuation  of  the  series  above  it— and  if  you 
do  mean  this,  then  the  threshold  loses  all  its  distin- 
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gniishing  peculiarities  and  ceases  to  exist.  Either 
there  is  a  thro8h»»hl— be  it  a  poiut  or  a  more  or  less 
v-ariable  line — below  which  is  homogeneous  uncon- 
sciousness ;  or  from  the  repon  in  which  the  sensed 
difference  has  its  maximum  of  clearness  down  to  the 
p>oint  where  it  utterly  vanishes  because  the  difference 
between  the  stimuli  vanishes,  there  is  a  continuous 
series  of  intermediate  degrees  of  clearnefis,  and  there 
is  no  point  on  the  curve  with  characteristics  pecuiiar 
to  itself,  no  threshold  in  any  true  sense. 

But  it  will  be  well  to  postpone  further  consideration 
of  this  point  until  the  nature  of  the  method  of  right 
»nd  wrong  cases  has  been  delineated,  merely  calling 
attention   to  the  fact  that,  as    Fechner  and   others 
«dmitte<i   or  even   vaunted,  the  method  of  the  just 
«b8ervable  difference  is  the  only  one  that  is  closely  or 
«t  all  connected  with  the  threshold  theory,  and  natu- 
rally the  two  may  be  discarded  together.     Sensation 
and  stimulation  each  forms  a  contiimum,  and  it  leads 
to  hopeless  confusion  to  apply  discrete  conceptions  to 
them. 

Critique  of  Method  II. 

The  method  of  right  and  wrong  cases  is  a  device  by 
which  the  sensibility  can  be  determined  while  the 
judgment  has  but  the  simple  problem  of  greater  or  less, 
of  yes  or  no,  to  deal  with.  The  factors  of  which  this 
method  makes  use  are  the  two  stimuli  of  which  the 
Urger  bears  to  the  smaller  a  certain  ratio  to  be  known 
as  I  +a: ;  and  the  ratio  of  wrong  answers  to  the  total 
number  of  answers  to  be  known  as  n.  "While  the  ratio 
1  -|-ar  may  have  any  value  whatsoever,  it  actually  does 
not  differ  much  from  imity ,  because  only  by  the  employ- 
ment of  such  ratios  can  a  number  of  right  and  wrong 
cases  be  readily  collected.      The  all -important  law. 
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*^''ith  stimuli  related  as  1  to  1  +  3x,  and  then  as  1  to 
■*■    -j-^x  and  a8  1  to  1  -|-  io:,  the  ratio  of  wrong  answers, 
**• »  successively  Increases  from  one   to  the  other,  it 
^^^rtainly  is  in  the  highest  degree  improbable  that  the 
*-^w  does  not  hold  with  intermediate  fractions  of  x, 
-*^  other  words,  we  infer  that  it  can  be  expressed  by  a 
^^ontinuous    curve,  and    that   we    must   theoretically 
**egarti  the  probable  ratio  of  wrong  answers  with  two 
stimuli  differing  by  the  ratio  x  as  smaller  than  the 
i^atio  of  wrong  answers  with  two  stimuli  differing  by 
Sdny  fraction  of  the  ratio  x  (1)  in  general,  no  matter 
xphat  the  value  of  x  is,  and  {2)  in  particular,  no  matter 
low  near  zero  that  fraction  of  x  is.    Any  one  admitting 
these  propositions  (and  it  is  not  clear  on  what  grounds 
they  can  be  questioned)  must  logically  endorse  the 
psycho-physic  reform  which  I  am  about  to  advocate ; 
and  I  cannot  but  think  that  if  psycho-physics  had 
been  built  with  a  due  consideration  of  these  propo- 
sitions, that  science  would  liave  been  a  different  and  a 
sounder  one.     As  a  matter  of  fact  all,  even  those  least 
in  sympathj'  with  the  jK)int  of  view  here  taken,  admit 
the  law  (1)  in  general  when  the  value  of  a:  is  confined 
within  certain  limits,  and  (2)  in  particular  when  the 
value  of  X  does  not  too  closely  approach  zero.     Of 
course  they  have   not  stated    their  position  in   this 
obviously  incorrect  way  ;  but  if  asked  to  state  it  they 
could  not,  as  I  understand  it,  state  it  in  any  other 
way.     To  show  how  totally  without  justification  such 
a  position  is,  it  is  sufiicient  U>  state  that  the  choice  of 
what  values  of  x  shall  be  admitted  and  what  excluded, 
as  well  as  of  what  limit  is  to  be  set  to  the  lowest  value 
of  x,  is  and  must  be  to  a  large  extent  an  arbitrary  one. 
We  can  now  return  to  the  discussion  of  the  theory 
of  the  threshold.     What  from  the  point  of  view  of  the 
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method  of  right  and  wrong  cases  does  the  current  con- 
ception of  a  threshold  demand  ?  Nothing?  less  than 
the  position  Just  now  refuted.  It  has  been  proved  that 
the  ratio  of  wrong  answers  increases  as  the  difference 
between  the  stimuli  decreases;  but  the  ''threshold 
theory ' '  claims  that  this  law  fails  to  hold  after  this 
difference  has  been  diminished  below  a  certain  ratio. 
It  actually  says  that  you  will  oftener  err  in  judging 
between  weights  of  30  and  32  ounces  than  in  judging 
between  weights  of  30  and  34  ounces ;  oftener  in 
judging  between  3(1  and  31  ounces  than  between  30 
and  32  ounces  ;  but  (supposing  the  so-called  threshold 
to  be  3I5)  that  you  will  not  err  oftener  in  judging 
between  30  and  30. n  ounces,  or  between  30  and  30.1 
ounces,  than  in  judging  between  30  and  31  ounces. 
Or,  from  a  psychological  point  of  view,  it  must  pro- 
pound the  strange  proposition  that  while  under 
favorable  conditions  you  will  l>e  enabled  to  appreciate 
the  difference  between  30  and  31  ounces,  the  conditions 
will  never  be  sufficiently  favorable  to  enable  you  to 
ai>preciate  the  difference  between  30  and  30.5  ounces. 
Although  the  conception  of  the  threshold  is  made 
highly  improbable,  and  even  irrational,  by  the  con- 
sequences to  whidi  it  inevitably  leads,  it  is  not  neces- 
sary to  be  satisfied  with  a  theoretical  refutation.  One 
can  experiment  with  several  differences  all  well  below 
the  limit  assigned  as  the  differential  threshold,  and 
actually  find  out  whether  or  not  the  ratio  of  errors 
with  the  smaller  of  any  two  of  these  '* sub-minimal" 
ditforences  will  be  greater  than  that  with  the  larger. 
Mr.  C.  S.  Peirce  and  the  writer  undertook  such  a  series 
of  experiments  (('.  Memoirs  of  the  Naiioiuxl  Academy^ 
Vol.  Ill),  and  found  most  conclusively  that  the  law 
that  the  ratio  of  errors  varies  in  an  inverse  sense  with 
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the  difference  of  the  weights  to  be  distinguiehed  holds 
good  as  far  as  it  is  practicable  to  test  it,  and  presump- 
tively holds  good  throiighowt.  It  certainly  holds  good 
far  below  the  limit  assigned  as  the  differential  thresh- 
old for  pressure,  and  if  experiments  could  be  sufficiently 
accumulated  would  be  found  good  for  still  smaller 
differences.  I  do  not  forget  that  it  would  require  an 
almost  infinite  series  of  ex]>eriment8  to  make  the  most 
minute  differences  appear ;  just  as  at  the  other  end  of 
the  Bc^le  otfe  would  "never"  err  in  judging  between 
1  ounce  and  12  ounces,  and  "never"  in  judging  be- 
tween 1  ounce  and  13  ounces;  yet  it  leads  to  more 
correct  and  practically  useful  conceptions  to  assert 
that  an  error  is  more  probable  in  the  former  case  than 
in  the  latter.  This  train  of  argument  will  be  perfectly 
familiar  to  mathematically  minded  persons.  (For  a 
fiuiher  discussion  of  the  threshold  t^  Appendix  A.) 

We  are  now  prepared  to  consider  with  more  thorough- 
ness the  nature  of  the  method  of  right  and  wrong 
cases.  While,  as  the  name  of  the  method  implies, 
the  experiment  is  to  be  so  arranged  that  the  subject  is 
to  have  the  choice  of  two,  and  no  more  than  two, 
answers,  one  of  which  shall  be  right  and  the  other 
Wrong,  only  a  small  number  of  experimenters  have 
followed  this  rule.  The  violations  of  it  have  been  of 
two  kinds  :  first,  in  allowing  the  subject  three  answers 
(by  using  three  kinds  of  pairs  of  stimuli,  viz.,  having 
the  first  stimulus  greater  than  the  second  :  having  it 
equal,  or  having  it  less) ;  second,  in  allowing  the  subject 
tlie  privilege  of  answering  in  one  of  these  ways,  or  of 
saying  that  he  is  *' doubtful."  The  objections  to  the 
first  of  these  proceedings  are  evident  and  conclusive. 
As  will  be  presentl}'  seen,  one  of  the  conditions  on  which 
the  validity  of  the  method  of  right  and  wrong  cases 
depends  is  that  the  number  of  answers  correct  by  the 
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action  of  chance  shall  be  known  ;  and  the  possibility  o^^ 

three  answers  introduces  an  awkward  and  useless  con 

fusion  into  the  calculation  of  these  chances,  and  require^^ 
a  much  larger  number  of  experiments  to  ensure  equally — 
reliable  results.     For  in  each  case  the  answer  given  by 
the  subject  may  be  (1)  correct,  (2)  singly  wrong,  and  (3^ 
doubly  wrong  ;  e.  g.  if  the  first  stimulus  is  really  mor^ 
intense  than  the  second  the  subject  may  call  it  gre-atei — 
and  his  answer  be  correct,  may  call  it  equal  and  his- 
answer  be  singly  wrong,  or  may  call  it  less  and  his 
answer  be  doubly  wi*ong.      The  calculation   of    th«^ 
chances  of  a  correct,  a  singly  wrong,  and  a  doubly 
wrong  answer  by  mere  guesswork  is  certainly  a  very 
delicate  one,  especially  when  you  consider  that  when 
the  stimuli  are  really  equal  a  doubly  wrong  answer 
is  impossible  and  there  are  two  ways  of  having  a 
singly  wrong  answer.     Again,  with  fine  differences  it 
will  be  difficult  to  ke<?p  the  three  kinds  of  sensations  in^ 
mind,  and  slight  lapses  of  the  attention  in  such  ce 
would  favor  the  judgment  that  the  stimuli  are  really 
equal.      But   objections   to  this  proceeding  could  bej 
indefinitely  multiplied,'  aud  one  very  curious  one  ie 
given  further  on,    SuflSce  it  to  say  that  it  has  no  point 
whatever  in  its  favor,  and  is  really  antagonistic  to  the 
spirit  of  the  method  upon  which  it  foists  itself.     The 
method  of  right  aud  wrong  cases  is  a  justifiable  and  a 
good  one  for  measuring  sensibility  ;  the  method  *•  of 
right,  wrong,  or  equal  cases"  is  certainly  a  different 
one  and  has  no  justification. 

The  objection  to  allowing  doubtful  answers  is  also 
apparent.  If  you  do  allow  them,  what  are  you  to  do  with 


'A  very  serious  objection  is  that  it  will  be  difflciiH,  if  not  impoft- 
Bible,  to  take  ad^uatc  ucootiut  of  tbe  dillerence  in  senatbility  for  an 
iiuToiute  iiik)  a  detireiue  of  sousutlon,  which,  it  will  bcflhown  later, 
it  la  neceutiao'  Lo  do. 
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them  ?  Neglect  them  ?  Then  when  yoxir  x  is  very  small 
you  will  have  to  throw  out  most  of  your  experiments, 
and  will  in  fact  be  recording  only  the  best  ones  ;  while 
ihe  very  condition  that  makes  the  method  of  right  and 
wrong  caseB  a  valid  one  is  that  all  errors  be  recorded. 
Errors  are  due  to  slight  lapses  of  the  attention  and  all 
the  other  fluctuations  to  which  the  judgment  is  sub- 
ject ;  to  allow  doubtful  answers  is  to  rule  out  all  cases 
in  which  the  judgment  is  in  a  somewhat  worse  than 
its  average  condition,  and  thus  to  vitiate  the  real  aver- 
age. It  would  be  quite  as  justifiable  (in  fact,  if  you  do 
the  one  you  ought  to  do  the  other)  to  rule  out  all  cases  in 
which  the  subject  feels  nnu anally  certain  of  the  correct- 
ness of  his  answer.  But  may  we  not,  as  Fechner*  and 
many  others  did,  count  half  of  the  doubtful  answers 
right  and  half  wrong?  Certainly  not.  (1)  Because 
all  judgmontH  must  be  recorded  as  given  ;  (2)  because 
that  would  give  a  fictitious  apiwarance  of  having  made 
more  observations  than  you  really  have,  and  when  x 
is  small  {and  the  number  of  doubtful  answers  large) 
would  seriously  influence  the  meaning  of  tho  result ; 
(3)  because,  while  it  is  true  that  the  chance  of  any 
answer  in  general  being  correct  is  one  half,  it  is  not  at 
all  likely  that  the  chance  of  this  particular  kind  of  an 
answer  being  correct  is  as  much  as  one  half.  Other 
more  practical  objections  to  the  process  are  that  it 
encourages  fatigue  and  diminishes  the  regularity  and 
simplicity  of  the  judging  process.  In  fact  the  only 
point  in  favor  of  this  proceeding  is  that  this  doubt- 
fulness is  a  real  and  valuable  symptom  ;  but  a  truer  and 


*  Feohnor  used  thin  method  at  firrt,  but  gave  it  \ip  later.     It  is  to 
nol4M]   that  if  j-mi   allnw   "eipial"  answfnn  y<iu  eerfainly  and 
Haily  cannot  ctnint   the  doubtful  answers  half  wronp  and  half 
ght.  hf;cauHe  in  that  caae  the  chance  of  a  right  or  wroug  answer 
Ifl  not  one  half. 
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better  mode  of  taking  this  into  a<:count  is  describetKi^ 
under  the  term  *'  contidence  "  in  Appendix  B. 

We  are  now  able  to  define  the  nieth(xl  of  riyht  an(&- 
wrong  casee^  and  having  done  so^  may  pass  on  to  it^E- 
theoretical  justification.     The  method  may  be  formu — 
lated  thus-  Having  chosen  two  stimuli  of  which  th^ 
one  be-ars  to  the  other  the  ratio*  (I  •\-x),  apply  them  to- 
the  8on«itive  surface  of  the  subject,  requiring  him  to 
decide  in  each  instance  whether  tlie  first  stimulus  19- 
greater  or  less*  than  the  second  (one  of  these  answers 
being  right  and  the  other  wrong,  so  that  by  nier^ 
guesswork  he  will  answer  correctly  in  one  half   th^ 
cases),  and  record  the  ratio  (n)  of  wrong  answers  to  the 
total  number  of  answers. 

As  already  stated,  the  errors  may  be  regarded  asdue  to 
lapses  of  the  attention,  slight  fatigues,  and  all  the  other 
numerous  psychological  fluctuations  that  go  to  make  us 
now  better  and  now  worse  judging  agencies  than  our 
average  selves.  These  influences  may  be  said  to  have  the 
effect  of  loading  the  smaller  stimulus  (or  lightening  the 
larger)  so  as  to  come  up  to  (and,  strictly  speaking,  just 
overtop)  the  greater  stimulus.  A»  long  as  (1-f-z) 
remains  constant,  the  "  amount  of  work  '*  which  these 
accidental  fluctuations  must  perform  in  thus  loading 
the  smaller  stimulus  sutflciontly  to  cause  an  error 
remains  constant,  and  is  really  x;  hence,  as  l-)-s 
diminishes  this  work  diminislie.s,  and  as  (1  4-  x)  in- 
creases it  increases.  These  fluctuations,  it  is  under- 
stood, are  of  such  a  nature  as  to  be  as  frequently  and 
to  the  same  degree  in  favor  of  our  judging  jwwers  as 
antagonistic  to  them  ;  and  the  probability  of  their 
accumulating  sufficiently  in  one  direction  to  cause  an 

•(H-:r>  »nH  not  *  is  choson  to  show  that  the  ratio  of  the  lai^er  to 
Die  HiniiUttr  stimulus  is  designated  ;  this  choice  ia  made  on  ground* 
of  convenience  only. 
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^XTor  when  the  first  stimulus  boars  to  the  second  the 
*"^stio  (I  +*)  is  less  than  the  probability  of  tlieir  doing 
^owhen  the  ratio  of  thotwo  stimuli  is  less  than.  (1  H-a:)» 
^nd  is  greater  than  when   that  ratio  is  greater  than 
C1+-C) — I.  «.,  with  a  smaller  (l-f-a:)  errors  are  more 
S>robable  and  hence  will  occur  more  frequently  than 
"vrith   a  larger  (l+.r).      And  the  law   that  regulates 
the  probabilities  of  the  deviations  by  various  degrees 
from  the  average  {i.  e.,  the  frequency  of  error  with 
various  stimulation  ratios  (l-\~x))  is  the  law  expressed 
ty  the  **  probability  curve,"  which  pictures  the  effect 
of  a  very  large  (strictly  infinite)  number  of  small 
causes  no  one  of  which  heis  of  itself  any  decided  influ- 
ence.    And  here  we  have  touched  bottom.     This  law 
forms  the  basis  of  the  method  of  right  and  wrong  cases, 
and  enables  us  to  predict  what  ratio  of  errors  will  occur 
with  any  value  of  (1  +  x)  when  we  have  experimentally 
determined  in  a  given  case  this  ratio,  n,  for  a  gjiven 
value  of  (1  4-  ^)'^    1'hc  formula  for  doing  this,  together 
with  iIlu.strations  of  its  application,  is  given  in  Appen- 
dix C. 

As  the  object  of  any  psycho-physic  method  is  to 
ineASun;^  the  sensibility,  it  remains  to  show  how  this  is 
to  be  <lone,  and  thus  to  supply  the  want  which  the 
just  observable  difference  was  intended  to  meet : 
namely,  to  afford  a  ready  method  of  comparing  the 
variation  of  sensibility  in  different  individuals,  at 
different  times,  with  different  modes  of  judging,  in 


'Thfi  paper  by  Mr.  C.  8.  Peirm>  unci  the  writer,  nbove  refcrroH  to, 
illiwtralt'H  the  close  corrosponrlenco  bftwueii  theory  anil  pnictiirt':  in 
thi»  rci*iK'<:t.  The  only  ditficulty  in  Hhowing  this  arises  from  the 
fact  that  the  probahic  error  w  contttanlly  rlcoreafiing  (,<iiie  to  prnctire 
anil  ^u^  oti),  and  one  ronet  therefore  divide  the  re«ult«  into  prouiia 
vitliin  which  the  prnbuhlc  i-rrur  \i>,  pri'siiinptivfly  tolerably  coiistimt. 
Thia  i-nnsi'lomtion  iiuist  ulun  he  Uiki*ti  intn  utTounl  in  cnlnilatiiin  nn 
■  for  »  cLTtuin  l+'i  on  th«  bHsits  of  eevcrul  n's  obtuinuU  wilh 
Mverftl  (1  -t-*)'8. 
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different  senses,  and  so  on.    The  frequency  of  erro; 
with  each  value  of  the  ratio  (1  +  x)  is  expressed  by  i 
continuous  curve   when   (l-^^)  changes    gradually 
there  is  no  characteristic  point  on  the  curve  evident! 
appropriate  for  the  standard  of  sensibility,  hence  th 
choice  of  such  a  point  must  be  made  on  grounds  o; 
convenience  and  simplicity.     The  standard  of  sensi — 
bility  that  I  now  propose  is  that  ratio  of  the   twc^- 
stimuli  (or  rather  that   ratio   less  one)  with   whiclfc^ 
one  half  of    the  answers   being  correct   by  chance^ 
one  half  of  the  remaining  one  half  of  the  answer*- 
will  also  be  correct — i.  e.,  when  one  error  occurs  in. 
every  four  answers.     The  reason  of  this  choice  is  that- 
this  ratio  measures  the  probable  error,  or  that  error 
which  is  as  likely  to  be  exceeded  as  to  be  fallen  short 
of.     This  will  be  fully  explained  in  considering  the 
method  of  the  average  error,  and  it  will  there  be  shown 
that  this  standard  of    sensibility   forms   the   easiest 
possible  transition  between  the  method  of  right  and 
wrong  cases  and  that  of  the  average  error ;  which,  I  take 
it,  is  an  essential  requisite  of  a  standard  of  sensibility. 
Of  course  it  is  not  necessary  that  this  value  be  experi- 
mentally found  :  it  is  to  be  calculated  by  the  formula 
given  in  Appendix  C.  from  any  ascertained  ratio  of 
error  with  any  ratio  of  stimuli.     If  several  such  data 
are  at  one's  disposal  it  is  to  be  calculated  from  each, 
and  the  mean  drawn  or  treated  in  what  is  recognized 
as  the  fairest  manner. 

Ha\^ng  thus  obtained  a  standard  of  sensibility,  it 
only  remains  to  illustrate  its  application  and  to  men- 
tion some  practical  conditions  which  this  method 
makes  advisable.  I  will  call  that  ratio  of  excitation 
with  which  errors  occur  once  in  four  times  the 
** standard  ratio.**     If,   for  example,  1  find   as  the 
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result  of  1000  experiments  with  two  weights  200  and 
210  grams,  that  250  of  the  answers  are  wrong  (or 
calculate  from  an  equivalent  set  of  experiments  that 
at  this  ratio  of  stimuli   that   proportion  of  answers 
would  be  wrong),  then  the  sensibility  of  the  pressure 
sense  in  this  case  is  ^.    (The  stimuli  being  tiOO  and 
210.  l+a:  =  iM=l+5V-*'^=A'>-      If  in  a  following 
series  of  experiments  I  fi.n4i  250  mistakes  when  the 
stimnlatfon  values  are  only  200  and  208,  then  the  sensi- 
bility has  improved  from  2^j  to  5^  ;  and  thus  the  sensi- 
bility is  said  to  be  twice  as  fine  (not  when  half  the 
ratio  of  errors  are  made,  but)  when  the  ratio  of  stimuli 
necessary  to  produce  the  same  ratio  of  errors  is  halved. 
If  in  a  given  case  I  find  that  A  makes  fewer  errors  than 
B,  I  have  only  to  calculate  the  standard  ratio  for  ea<!h 
in  order  to  quantitatively  ascertain  the  ratio  of  their 
Bensibilities,  which  are  inversely  proportional  to  their 
standard  ratios.     And  finally,  I  can  compare  different 
senses  on  the  generally  admitted  supposition  that  their 
sensibilities  are  to  be  measured  by  the  ratio  of  the 
stimuli  (apart  from  their  absolute  value)   leading  to 
equal   ratios  of   error.     This  comparison   would  lose 
much  of  its  significance  and  validity  in  case  Weber's 
law  does  not  hold  ;  for  then  no  such  method  of  com- 
paring entirely  different  senses  would  exist,  inasmuch 
iae  the  absolute  value  of  the  stimulus  would  then  be 
important   and    there  is  no  connection  between  an 
ounc^  and  an  inch.     If  Weber's  law  is  true  within 
limits,  the  comparison  holds  only  within  those  limits. 

If  the  plan  of  experimentation  thus  far  sketched 

were  followed  there  would  be  little  room  for  serious 

error,  and  the  experiments  of  various  observers  would 

generally  comparable.    I  will,  however,  add  some 

slions  and  precautions,  all  of  which  have  proved 

^themselves  highly  advisable,  if  not  essential. 


JA6TR0W  : 


(a).  It  should  be  stated  what  knowledge  the  subject 
has  of  the  conditions  and  purposes  of  the  experiment, 
and  the  subject  should  know  all  the  conditions  except 
such  as  will  leati  to  the  use  of  indications  towards 
fomiing  a  judgment  other  than  those  furnished  by  the 
sensation  itself.  If  he  is  in  doubt  as  to  the  several 
changes  that  can  possibly  occur  he  will  infer  them  for 
himself,  and  will  yield  to  that  uncontrollable  psycho- 
logical guessing  of  what  is  coming.  This  mischievous 
tendency  plays  havoc  with  the  expectation  and  throws 
the  attention  off  the  track.  When  the  confidence  is 
low  the  tendency  to  prefer  one  kind  of  answer  is  apt  to 
occur,  and  would  be  avoided  if  the  subject  knew  that 
this  tendency  had  no  basis  in  fact.  It  is  especially 
necessary  for  the  subject  to  know  that  in  each  case 
the  one  stimulus  is  greater  or  loss  than  the  other  (and 
never  equal  to  it),  and  that  either  is  as  liable  to  come 
first  as  last. 

(6).  The  greater  sensibility  for  an  increase  than  for 
a  decrease  of  sensation  must  be  taken  into  account. 
This  simply  means  that  as  a  matter  of  fact  one  is  more 
apt  to  perceive  a  change  from  20  ounces  to  21  ounces 
than  a  change  from  21  ounces  to  20  ounces,  and  there- 
fore the  two  experiments  should  not  be  placed  on  a 
par.  This  caution  is  quite  usually  observed  ;  but  what 
seems  to  me  the  easiest  method  of  avoiding  the  diffi- 
culty is  used,  as  far  as  I  know,  only  in  the  experiments 
on  *'  SmaU  Differences  of  Sensation  "  above  referred 
to.  It  consists  in  having  one  of  each  kind  of  change 
in  each  experiment.  For  example,  in  the  above  case 
the  order  of  the  weights  would  be  (1)  20,  ^1,  20,  or  (2) 
21,  30,  2U  the  subject  being  required  to  decide  whether 
the  middle  stimulus  was  greater  or  less  than  the  first 
and  third   stimulus.    The  mean  of  two  sets  in   one 
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of  which  only  *' increases"  and  in  the  other  only 
*' decreases  "  are  used  is  very  good,  but  multiplies  the 
number  of  exi>eriments  without  in  general  yielding 
■any  compensating  advantages.  Cases  may  arise, 
3iowever,  in  which  the  first  mentioned  process  is 
inapplicable;  but  these  are  rare,  and  in  general  the 
"double  process  "  is  advisable.  It  gives  two  chances 
of  judging  and  makes  the  conditions  highly  favorable. 
It  should  be  distinctly  stated  which  method  is  used. 
In  either  method  one  half  the  answers  will  be  right  by 
the  action  of  chance. 

(c).  It  is  highly  advisable  to  have  as  many  of  one 
kin<lof  change  as  of  the  other,  i.  e.,  as  many  "de- 
rCreasos  "  followed  by  '*  increases  *'  as  vice  versta,  or,  if 
the  other  method  is  used,  as  many  **  decreases"  as 
** increases/'  Tliis  is  generally  conceded;  and  the 
only  point  worthy  of  mention  is  that  one  can  avoid  the 
subject's  taking  any  unfair  advantage  of  this  fact  by 
having  a  large  number  of  experiments  in  one  set.  If 
that  is  impracticable,  divide  a  large  set  composed  of 
an  equal  number  of  each  kind  of  change  by  a  chance 
arrangement  into  smaller  groups.  In  general  let  a 
chance  arrangement  (die  throwing.,  etc.)  decide  the 
oixler  of  the  several  kinds  of  changes. 

(rf).  A  precaution  that  I  have  found  of  great  value 
is  that  the  moment  at  which  the  change  is  to  occur 
shall  be  under  the  control  of  the  subject,  and  not,  as 
is  usual,  at  the  command  of  the  experimenter.  In  this 
way  the  subject  knows  exactly  when  to  expect  the 
sensation,  and  he  can  ask  for  it  at  the  moment  when 
be  is  best  prepared  to  receive  it.  Any  slight  non- 
,  distracting  movement  can  be  agreed  upon  as  the 
'Signal  to  mean  "  change."  Tliis  is  a  greater  advan- 
tage than  would  at  first  sight  appear. 
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(e).  It  is  hardly  worth  while  adding  that  the  method 
should  be  the  same  throughout,  that  the  conditions  b© 
kept  aa  equable  as  possible,  that  the  effect  of  practice 
be  noted  and  of  fatigue  avoided,  and  so  on  and  so  on. 

It  will  be  worth  while  illustrating  by  a  single  ex— 
ample,  to  what  kind  of  work  the  employment  of  a.^ 
wrong  method  leads.  The  author  in  question  is  ex- 
perimenting with  the  pressure  sense.*  With  a  constant' 
initial  weight  of  10  grams  he  successively  increase*^ 
the  differential  weight  from  .1  gram  up  to  the  point 
where,  in  a  set  of  Hi  trials,  no  wrong  answers  occur. 
He  thus  uses  the  so-called  method  of  the  just  observ- 
able difference  in  its  worst  form,  and  arbitrarily  fixes 
the  point  of  no  error  at  no  error  in  10  answers.  Not 
satisfied  with  this,  he  in  some  cases  allows  an  error  or 
two  and  still  calls  it  the  just  observable  difference. 
Again,  he  has  three  pairs  of  changes  ;  beginning  with 
lU  grams  he  either  (1 1  increases,  (2)  rei>eats  it  (equal), 
or  (3)  decreases  it.  He  thus  makes  it  impossible  to 
know  the  number  of  answers  correct  by  chance.  The 
answer  when  the  change  was  an  increase  or  decrease 
ma3'  be  correct  or  doubly  wrong  {conlrar) ;  when  the 
weights  are  equal  it  may  be  correct  or  wrong  (falsck). 
What  happened  when  the  subject  said  the  weights 
were  equal  but  they  were  not  so  is  not  recorded. 
Finally,  the  subject  could  always  say,  if  he  chose, 
that  he  was  undecided  {uiibesttmmt}.  The  object  is 
now  to  increase  the  differential  weight  until  only 
'*  correct  "  answers  rfemain,  or  nearly  so.  With  differ- 
ences of  .1,  .3  and  .6  grtun  the  whole  table  conveys  the 
important  information  that  the  subject  never  felt  like 
answering  at  all.    With  .4  gram  he  begins  to  answer. 


'  SstperitMntalU  Pr^^f^nff  der  m  Drvehn'nn-Memtnff  angetiandten 
Mtihoden,  etc.  Vnn  br.  KoBtciberpcr.  (Kinc  von  dor  UnivcrsiUt 
Straaaburg  gekronte  PreiBBchrift.)    .Stuttgart,  IST^i,  pp.  70. 
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frequently  makes  mistakes,  and  at  last  when  the  10 
grams  are  increased  by  4.5  grams,  or  the  ratio  is  nearly 
2:3,  he  commits  no  errors  in  a  set  of  Ifi  trials.  In  this 
process  there  were  192  experiments,  in  only  fiS  of  which 
did  tlie  subject  give  a  definite  answer.  Up  to  the  very 
laat  "  doubtful "  answers  occurred.  Results  like  this 
are  utterly  unreliable.  They  show  nothing,  and  are 
not  comparable  with  the  results  of  others.  What  has 
been  done  is  to  show  that  in  a  particular  set  of  IG 
experiments  the  subject  was  disposed  to  answer  each 
time  and  made  no  errors,  and  that  with  small  differ- 
ences the  confidence  is  low.  It  is  certainly  not  to  be 
supposed  that  if  the  experiments  were  repeated  one 
would  get  the  same  number  of  doubtful,  of  right,  of 
singly  wrong,  and  of  doubly  wrong  answers,  with  the 
same  ratio  of  stimuli ;  and  if  they  differ,  we  may  not 
be  able  to  tell  whether  the  change  is  an  improvement 
or  a  deterioration.  Again,  the  results  say  that  when 
I  put  10  grams  on  the  fiuger  and  then  take  it  off  and 
replace  it  1  will  not  know  that  the  same  weight  has 
been  replaced,  if  this  occurs  in  a  series  when  the 
greatest  change  to  be  exi>ected  is  an  addition  or 
diminution  of  .1  gram,  but  that  I  will  recognize  this 
very  savie  act  when  it  occurs  in  a  series  in  which 
clianges  of  ,4  gram  are  made.  This  difference  can 
only  be  due  to  contrast  with  the  preceding  and  the 
expected  sen-sations,  and  is  therefore  an  effect  which 
interferes  with  an  accurate  determination  of  sensi- 
bility. And  all  this  is  simply  the  effect  of  allowing 
**  equal  *'  answers.  In  short,  a  correct  method  would 
yield  results  which  included  these  and  said  much 
more  in  half  the  time. 
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Critique  of  Method  III. 

We  come  at  last  to  the  most  natural  and  in  some 
respects  the  most  hnportant  method,  that  of  the  aver- 
age error.  This,  like  the  former,  is  foimded  upon  the 
probable  en'or  ;  in  fact,  the  x  of  the  standard  ratio  ia 
the  probable  error.  To  show  what  elements  are 
involved  in  this  method  and  how  they  are  dealt  with. 
let  us  take  a  particular  instance.  Let  the  problem  l>e 
to  draw  linHs  equal  in  length  to  a  given  line  ;  in  so 
doing  the  average  result  will  be  (1)  to  draw  a  line 
really  equal  to  the  original  line,  i.  e.  the  several 
exaggerations  and  under-estiniations  will  balance  one 
another;  or  (2)  to  draw  a  line  slightly  longer,  or  (3) 
one  slightly  shorter,  than  the  original  line.  In  either 
case  let  the  point  marked  zero  represent  the  average 
result  of  the  reproductions  ;  the  points  20,  40,  60, 
etc.  ^to  either  side  denoting  reproductions  differing 
from  the  average  by  20,  40,  GO,  etc.  per  cent  of  the 
average  respectively.  Now  in  any  extended  series  of 
such  experiments  the  number  of  reproductions  of  nearly 
the  average  length  will  be  larger  than  the  number  of 
reproductions  differing  more  from  the  average.  And 
the  law  which  this  grouping  about  an  average  follows 
is  that  expressed  by  the  probability  curve.  In  other 
words,  that  curve  pictures  the  frequency  of  each 
degree  of  fluctuation  to  which  the  judgiuent  is  ex- 
posed, the  abscissae  measuring  the  extent  of  the 
error  in  each  direction,  and  the  ordinates  the  ratio  of 
errors  of  each  degree  of  error.  The  ai^erage  error  of 
these  adjustments  is  obtained  by  dividing  the  sum 
of  the  deviations  from  the  average  (without  regard  to 
sign)  by  the  total  number  of  axljustments  ;  the  probabl 
error  is  obtained  by  simple  mathematical  process 
(explained  in  Appendix  D,  q.  v.),  and  measures  the 
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Uxuits  within  which  aiiy  observation  is  or  likely  to  fall 
as  it  is  to  fall  beyond  them.  It  is  that  point  on  the 
curve  the  ortUnat-e  from  which  divi(h\s  earh  half  of 
the  curve  into  two  equal  areas,  an<l  is  thus  represented 
by  the  dotted  ordinates. 
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This  probable  error  is  the  gauge  of  variation  in 
sensibility  from  day  to  day,  in  different  individuals, 
and  so  on.  The  point  which  it  marks  is  chosen  mainly 
for  convenience  and  the  simplicity  of  the  formula  to 
which  it  leads. 

Let  me  illustrate  how  the  probable  error  mea.sures 
the  sensibility.  If  to-day  I  am  in  a  better  judging 
condition  than  I  was  yesterday,  my  probable  error  will 
be  less  ;  this  means  that  I  will  be  more  consistent,  be 
Jess  subject  to  large  disturbing  variations,  and  react 
ore  nearly  iu  the  same  way  on  eac;h  occasion.  This 
lis  what  is  indicated  by  the  probable  error,  and  (as  we 
«aw  in  the  method  of  right  and  wrong  cases)  is  what 
we  do  and  ought  to  mean  by  being  able  to  judge  better. 
Again,  if  A  is  a  better  observer  than  B,  the  complete 
significance  of  this  fact  is  expressed  by  saying  that  his 
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probable  error  is  less  than  B*8  ;  this  is  fully  recogrnized 
in  astronomical  and  other  exact  observations.  It  is 
not  an  ultra-refinement,  but  is  at  once  the  simplest, 
most  accurate  and  adequate  mode  of  expressing  those 
diflferences  with  which  psycho-physics  deals.  Finally, 
to  say  that  one  sense  is  finer  than  another  is  to  say 
that  its  probable  error  is  less.  For  example,  the  sense 
of  vision  is  finer  than  the  pressure  sense ;  this  means^ 
that  if  I  repeatedly  select  from  a  large  number  of 
slightly  different  weights  one  that  shall  equal  a  given 
weight,  the  point  in  each  half  of  the  curve  which  has 
an  equal  number  of  errors  to  either  side  of  it  will  be 
farther  off  in  the  pressure  curve  than  in  the  curve 
resulting  from  matching  two  lines  by  the  sense  of 
vision,  as  shown  in  the  figure.  Moreover,  the  probable 
error  furnishes  a  quantitative  estimate  of  sensibility. 
If  A  has  twice  the  sensibility  of  B  this  means  that  his 
probable  error  will  be  one  half  that  of  B.  If  the  effect 
of  practice  is  to  incre-ase  my  sensibility  by  one  half  its 
first  amount,  my  probable  error  will  decrease  by  one 
third  of  its  amount,  {j\  =  i;  l  —  3  —  J). 

Let  us  return  for  a  moment  to  the  three  possible 
results  of  the  method  of  the  average  error  (or,  as  we 
have  just  seen  reasons  for  terming  it,  the  probable 
error)  as  above  given.  If  the  average  result  of  all  the 
adjustments  equals  (or  nearly  equals)  the  real  intensity 
of  the  first  stimulus,  it  shows  that  the  causes  leading 
to  error  in  one  direction  are  equal  in  efficiency  to  those 
causing  errors  in  an  opposite  direction.  If,  however, 
the  average  result  of  all  the  adjustments  shows  a 
constant  deviation  (either  greater  or  smaller)  from  the 
original  stimulus,  then  there  is  a  constant  and  a  vari- 
able error,  which  two  are  totally  different  and  inde- 
pendent things.     The  constant  error  must  be  ascribed 
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to  some  peculiarities  of  our  organism  and  bo  on.  and 
has  no  value  whatever  in  measuring  the  sensihility  ; 
this,  as  before  (and  always),  is  measured  by  the  prob- 
able error  of  the  deviations  of  the  several  adjustments 
from  their  mean.  The  constant  error  measures  some- 
thing very  important  and  forms  a  special  object  of 
research.  But,  it  will  be  asked,  how  will  this  constant 
error  appear  in  the  method  of  right  and  wrong  caseJ5  ? 
As  regards  the  ratio  of  error  it  will  not  appear  at  all. 
This  constant  error  would  appear  in  the  curve  as  a 
shifting  of  the  central  axis  to  one  side.  This  does  not 
affect  the  probable  eiTor,  which  alone  decides  the  ratio 
of  error  in  the  method  of  right  and  wrong  cases.  Why 
it  does  not  thus  appear  may  be  seen  from  the  following 
considerations.  The  constant  error  makes  the  proba- 
bility of  a  certain  deviation — inasmuch  as  that  devia- 
tion is  made  larger  by  the  existence  of  the  constant  error 
— less  than  if  no  such  error  existed;  but  this  is  exactly 
counterbalanced  in  those  equally  frequent  cases  in 
which  the  constant  error  aids  to  the  same  extent  in 
lessening  the  degree  of  a  tieviation.  For  example,  if  the 
effect  of  the  constant  error  is  to  lead  me  to  regard  a 
line  {  of  the  tirst  line  in  length  as  its  equal,  then  in 
the  method  of  right  iind  wrong  cases  this  means  that 
the  probability  of  my  making  an  error  of  any  degree 
is  made  less  because  I  must  now  make  an  error  \  of  its 
8126 ;  this  is  when  an  increase  is  taken  to  be  a  decrease. 
But  when  I  mistake  a  decrease  for  an  increase,  the 
additional  i  to  the  length  of  the  line  by  that  much 
decreases  the  size  and  increases  the  probability  of  such 
an  error.  But  if  the  effect  of  the  constant  error  is  such 
as  to  always  make  the  altered  (not  the  initial)  stimulus 
seem  larger,  then  the  constant  error  will  ai»iK;ar  in 
the  fact  that  more  errors  in  taking  a  decrease  to  be  an 
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increase  than  vice  versa  will  occur  ;  and  in  fact  we  can 
quantitatively  rletemiine  the  constant  error  by  taking 
half  the  difference  between  tlie  probable  error  <jf  all 
the  judgments  of  one  kind  and  that  of  the  other  kind 
of  judgments — a  proceeding  which  I  do  not  remomber 
to  have  seen  in  practice. 

There  are  no  special  precautions  necessary  in  carry- 
ing out  this  method.  It  is  natural  and  easy,  but  not 
practically  applicable  to  all  senses.  One  must  take 
care  that  the  subject  really  has  a  free  choice  of  all 
such  reproductions  as  he  is  at  all  likely  to  choose. 

Conclusion. 

It  will  have  been  noticed  that  this  critique  has  dealt 
8i:>lely  with  the  theoretical  and  practical  justifications 
of  the  three  usually  recognized  psycho-physic  meth- 
ods. It  has  avoided  any  reference  to  the  psycho- 
physic  law  in  Fechner's  sense,  and  only  in  a  few 
places  has  it  been  led  to  consider  Wel>er's  law. 
Weber's  law  is  either  (1)  true  throughout  the  psychic 
scale,  or  (2)  it  is  not  true  at  all,  or  (3)  it  is  true  within 
limits.  In  the  second  ca,se,  as  has  been  noticed,  we 
lose  a  valuable  method  of  comparing  the  accuracy  of 
different  senses  unless  a  law  similar  to  that  formu- 
lated by  Weber  can  be  proved  to  hold.  In  the  third 
case  we  must  limit  our  comparison  of  different 
senses  to  those  absolute  stimidi  which  show  the 
greatest  teudency  to  be  in  accord  with  Weber's  law. 
The  question  of  a  practical  correction  for  the  lower 
and  upper  end  of  the  sensitive  scale  in  each  sense  is  a 
separate  one,  and  cannot  be  considered  here.  My 
object  now  is  to  point  out  that  a  main  function  of 
Weber*8  (or  any  similar)  law  is  to  8Uj)ply  a  method  of 
comparing  the  sensibility  of  different  senses,  and  the 
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function  of  the  two  legitimate  psycho-physic  methods 
^  to  furnish  standards  of  sensibility  in  the  several 
senses.    The    results    obtained    by    either    of    these 
methods  can  be  expressed  in  terms  of  the  other.     The 
difference  between  them  is  in  the  psychological  pro- 
cesses of  which  they  make  use  ;  and  it  is  possible  that 
this  difference  is  so  great  as  to  some  slight  extent  to 
vitiate  the  mathematical   relations   that  have  been 
deduced  for  transition  from  one  to  the  other.     This 
can  only  be  decided  by  actual  experiment ;  and  such 
eiperiinents,   if  sufficiently   numerous  and  carefully 
<>omlucted,  would  form  a  valuable  contribution  to  the 
subject.     If  the   result  were  to  show  an  agreement 
Ijetwceii  theory  and  practice  (as  I  believe  it  would),  it 
would  give  an  especial  signilicauce  to  the  definition  of 
man  as  a  rational  animal. 

Finallj',  a  word  as  to  Fechner's  law,  which  reads 
that  the  sensation  is  proportional  to  the  logarithm  of 
the  excitation.  That  law  in  one  sense,  I  believe,  can 
be  deduced  from  Weber's  exj)eriments  only  by  the 
use  of  a  series  of  assumptions,  hardly  one  of  which  is 
even  probably  justifiable.  Fcchner  has  confused  *'  the 
sensation  of  being  different "  with  "  the  difference  of 
sensation,'-  and  his  law  seems  to  me.  in  the  sense  in 
which  it  is  often,  if  not  usually,  stated,  to  be  without 
truth  or  meaning.  But  I  reserve  all  criticism  of  this 
as  well  as  of  other  fundamental  propositions  in  the 
logic  of  psycho-physics  for  another  occasion,  and  will 
conclude  this  paper  with  a  summary  of  the  main  points 
which  have  been  advanced  therein. 

(Il  The  method  known  as  the  method  of  the  just 
observable  difference  is  either  not  at  all  suitable  for 
an  exact  measurement  of  sensibility,  or  it  is  but  a 
loose  application  of  the  method  of  right  and  wrong 
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cases.  It  should  therefore  be  omitt^  from  the  psycho- 
physic  methods,  where  it  has  introduced  much  con- 
fusion and  many  misconceptions. 

(2).  The  threshold  is  such  a  misconception,  arising 
from  a  discrete  mode  of  regarding-  continuous  quan- 
tity ;  and  is  as  valueless  as  a  standard  of  sensibility  as 
it  is  unjustifiable  theoretically.  The  variations  of  the 
probable  error  form  a  continuous  curve,  while  the 
threshold  theory  requires  a  more  or  less  sudden  change 
in  the  direction  of  this  curve. 

(a).  The  method  of  right  and  wrong  cases  is  justi- 
fiable when  used  with  certain  precautions ;  in  particular, 
when  but  two  answers  are  possible  and  but  two  kinds 
of  excitation  are  used  ;  when  the  subject  is  required  to 
record  a  definite  answer  each  time  ;  when  the  number 
of  answers  correct  by  chance  is  known  (and  equals 
one  half).    Other  advisable  rules  are  given  in  the  text. 

(•4).  The  justification  of  this  method  lies  in  the  fact 
that  the  causes  of  error  follow  the  probability  curve ; 
and  thus  a  means  is  furnished  of  calculating  either  the 
ratio  of  errors  at  any  given  ratio  of  stimuli,  or  the 
ratio  of  stimuli  at  any  given  ratio  of  error,  when 
the  ratio  of  errors  at  any  one  ratio  of  stimuli  is  known. 

(5).  The  standard  ratio  by  which  sensibility  is  to  be 
measured  is  that  ratio  of  stimuli  at  which  one  error 
occurs  in  every  four  answers, 

(ti).  The  method  of  the  average  error  (better,  of  the 
probable  error)  depends  directly  on  tlie  ascertaining 
of  the  probable  error ;  and  the  probable  error  itself 
measures  the  sensibility.  The  a:  of  the  standard  ratio 
in  the  method  of  right  an<l  wrong  cases  is  tho  probable 
error,  and  this  fact  yields  a  ready  method  of  comparing 
the  results  of  the  two  methods. 

(7).  The  function  and  value  of  Weber's  law  depends 
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on  its  furnishing  (it  may  be  within  limits)  a  meane  of 
comparing-  the  sensibility  of  different  incommengurate 
senses.  It  can  be  formulated  in  terms  of  the  method 
of  right  and  wrong  cases,  as  saying  that  the  standard 
ratio  is  independent  of  the  absolute  value  of  the  stimuli 
but  depends  solely  on  their  ratio  (1  -|-a;)  ;  and  in  terms 
of  the  method  of  the  average  error,  as  saying  that  the 
probable  error  will  be  uninfluenced  by  a  change  in  the 
absolute  size  of  the  stimulus  according  to  which  the 
adjustments  are  to  be  made. 

Appendix  A. 
The  Practical  Threshold, 
"While  I  maintain  that  the  theoretical  refutation  of 
the  threshold  theory  and  the  establisliing  of  the  point 
of  view  of  the  probable  error  carries  with  it  the  assur- 
ance that  no  practical  difficulty  to  which  they  may 
give  rise  will  be  more  than  an  apparent  one,  yet  it 
may  be  worth  while  showing  how  such  objections  are 
to  be  met.  The  favorable  evidence  which  the  assump- 
tion of  a  threshold  derives  from  ordinary  experience 
can  be  illustrated  thus :  We  do  not  see  the  stars  at 
day,  yet  tliey  are  there.  This  can  only  be  because  the 
lustre  added  by  their  brightness  to  the  enormous  sun- 
light already  existing  is  too  insignificant  ever  to 
appear  visible  to  our  eyes  ;  it  is  lost  below  our  differ- 
ential threshold.  In  so  extreme  an  instance  the 
difference  between  the  current  view  of  the  threshold 
and  the  one  here  advocated  becomes  theoretical  only  ; 
but  that  does  not  lessen  its  importance.  Consider  the 
facts  more  closely;  at  day  the  star  is  invisible,  at 
night  it  is  visible.  Hence,  the  argument  reads,  there 
must  be  a  point  where  the  visible  passes  into  the 
invisible  at  dusk  and  comes  back  into  the  visible  again 
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at  dawn.  The  question  is,  what  is  the  correct  mode  of 
describing  this  process.  The  current  method  is  this  :  the 
ratio  of  the  brilliancy  of  the  star  to  the  already  existing 
light  is  constantly  increasing,  and  when  this  ratio  has 
increased  beyond  a  certain  amount  (the  differential 
threshold  for  vision)  the  star  becomes  visible.  My 
explanation  would  bo  this.  I  wo»i3d  first  call  attention  to 
the  fact  that  the  star  would  be  invisible  to  some  persons 
when  it  is  visible  to  others,  would  under  parallel 
conditions  be  invisible  to  me  one  day  at  a  given  time 
and  visible  the  next  day,  in  order  to  show  that  the  term 
threshold  is  intended  to  refer  to  an  average  threshold. 
I  would  then  ask  whether  you  will  always  be  able  to 
Ree  the  star  a  minute  time  after  the  ratio  of  its  brilliancy 
to  that  of  tlio  sun  has  increased  above  the  ratio  referred 
to.  If  you  answer  "yes"  you  define  your  threshold 
to  mean  that  ratio  of  the  brilliancy  of  the  star  to  the 
sun  at  which  all  your  answers  will  be  correct.  Here 
you  either  (1)  tacitly  assume  that  not  many  observa- 
tions are  to  be  taken,  or  that  (2)  no  matter  how  many 
obsen'ations  were  made  no  mistake  would  ever  occur. 
If  you  mean  the  former  you  admit  that  if  the  observa- 
tions went  on  errors  might  occur ;  but  the  causes  which 
led  to  these  errors  have  not  totally  vanished,  but  have 
only  gradually  decreased  without  any  sudden  break  in 
the  pnx'oss — i.e.  witliout  any  threshold.  If  you  mean 
the  latter  you  are  claiming  a  very  improbable  proposi- 
tion ;  for  the  causes  leading  to  error  still  exist,  and 
though  very  minute,  and  errors  rare,  still  they  are  never 
im]>ossible.  Practicaliy  they  will  be  impossible  after 
a  certain  more  or  less  definite  point ;  but  this  simply 
means  that  it  would  be  impracticjible  to  collect  suflBcient 
observations  to  ensure  the  occurrence  of  an  error.  One 
can  agret^  to  mean  by  a  practuxti  threshold  that  ratio 
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o'  ©xcitations  at  which  no  more  than  one  in  a  hundred 
or  cne  in  two  hundred  answers  will  occur — /.  e.  one 
•■'^n  agree  to  neglect  all  causes  of  error  not  sufficient 
^^  produce  at  least  one  error  in  one  or  two  hundred 
^HaJs ;  and  can  use  this  as  a  standard  ratio,  to  be 
calculated  as  the  other  standard  ratio.  But  reasons 
bave  been  given  for  preferring  the  standard  ratio 
^I'^sl  proposed.  If ,  however^  a  practical  threshold  be 
*lesired,  it  can  be  agreed  upon,  but  it  will  not  be  a 
real  threshold  in  any  true  sense.  The  star  would  be 
far  below  such  a  practical  threshold. 

1  am  indebted  to  Dr.   Fabian  Franklin,   of  Johns 
Hopkins  Qniversity,  for  pointing  out  that  there  is  a 
form  of  the  threshold  theory  consistent  with  the  mathe- 
"^alical  basis  here  advocated.  It  is  this :  we  can  imagine 
*■  ratio  of  stimuli  differing  very  slightly  from  unity 
^""bich  a  judgment  less  subject  to  fluctuations  than 
^urs  would  (owing  perhaps  to  some  peculiarities  of  its 
Organism)  more  often  disregard.     And  the  more  per- 
fectly free  from  fluctuations  such  a  judgment  is,  the 
ftiore  automatic  the  process  of  judging,  (not  the  more 
often  will  this  small  difference  be  perceived  but)  the 
more  often  will  it  just  fail  to  be  perceived.    We  are 
dealing  not  with  more  and  more  observations  but  with 
a  better  and  better  judgment.     And  as  this  judgment 
approaches  perfection  we    can   imagine  it  perfectly 
perceiving  certain  differences  and  perfectly  failing  to 
perceive  all  differences  below  a  certain  fixed  difference, 
which  would  thus  be  the  threshold. 

In  reply  to  this  I  have  only  to  state  that  (1)  from 
the  exi>erience  that  we  have  we  can  assert  that  such  a 
stat«  of  things  is  extremely  improbable,  and  (ii)  that  if  it 
were  true  it  would  necessitate  the  same  psycho-physic 
methods  which  are  here  considered  valid,  and  that  in 
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brief  the  practical  outcome  of  it  would  be  quite  the 
same  as  those  that  arise  from  the  theory'  here  advocated. 
It  might  be  worth  while  devising  experiments  to  test 
the  possibility  of  this  supposition.  It  is  to  be  noted 
that  this  form  of  the  threshold  theory  is  as  antagonistic 
to  the  old  threshold  theory  as  the  one  advocated  in  this 
paper.  Such  a  threshold  must  be  very  much  more 
minute  than  any  value  assigned  as  the  differential 
threshold  in  the  old  sense. 

Appexdis  B. 
The  Method  of  Oradual  Increment. — The  Confd^nce, 

In  discussing  the  method  of  the  just  observable 
difference  it  was  implied  that  though  the  usual  method 
of  that  name  weis  not  valid,  there  was  a  genuine  form 
of  the  method.  In  its  true  form  it  has  recently  been 
applied  to  the  study  of  the  pressure  sense.  ^  It  consists 
in  allowing  the  initial  weight  to  change  gradMa//y,  and 
to  find  irhen  the  subject  detects  the  direction  of  the 
change — whether  an  increase  or  a  decrease  of  pressure. 

A  study  of  the  nature  of  this  proceeding  sheds  much 
light  on  the  opei^ations  involved  in  the  process  of 
judging.  The  sensation  gradually  changes,  and  the 
question  is  how  soon  is  this  change  detected  ?  In  the 
first  place  it  is  to  be  noted  that  there  are  two  varia- 
bles, the  rate  of  change  and  the  amount  of  change. 
For  the  sake  of  simplicity  suppose  the  rate  of  change 
constant.  By  how  much  must  my  sensation  change 
before  I  am  willing  to  decide  in  what  direction  it  has 
changed  ?  My  point  is  that  this  is  to  a  large  extent  an 
individual  matter.  It  means  what  is  the  smallest 
amoimt  of  confidence  upon  which  I  will  risk  a  judg- 
ment.    If  I  wait  until  I  feel  perfectly  certain  about  it 

'  Sec  the  article  by  Hall  and  Motorn  in  No.  1  of  thia  Joamal. 
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my  '*just  observable  difference"  will  be  large:  if  I 
judge  as  soon  as  I  have  a  minimal  amount  of  confi- 
dence I  will  have  a  small  "just  observable  differ- 
ence^"  but  will  doubtless  make  many  mistakes.  This 
feeling  of  confidence  is  what  the  *'  just  observable  dif- 
ference" method  takes  into  account.  And  we  would 
expect  that  the  ratio  of  errors  in  the  method  of  right 
and  wrong  cases  varies  in  an  opposite  direction  not 
only  with  the  difference  judged,  but  also  with  the 
confidence  in  the  correctness  of  that  judgment.  When 
the  difference  of  the  stimuli  is  constant  the  niunber  of 
errors  in  the  various  sets  will  vary  "  inversely  "  as  the 
confidence ;  and  hence  this  subjective  feeling  may  be 
utilized  for  recording  the  differences  between  individ- 
uals and  between  different  series  of  judgments  of  the 
same  individual.  The  feeling  of  confidence  will  itself 
be  liable  to  variations,  but  every  one  will  doubtless 
have  a  tolerably  constant  *'  index  of  confidence." 

We  see  thus  that  in  its  true  fonn  the  method  of  the 
just  observable  difference  measures  the  disposition  to 
answer,  and  this  in  turn  is  determined  by  the  subjec- 
tive feeling  of  confidence.  The  method  is  calculated 
to  shed  much  light  on  the  subjective  states  that  ac- 
company the  act  of  judging,  but  though  valuable 
in  other  directions,  is  not  suited  for  measuring  sen- 
sibility. It  is  also  to  be  noted  that  as  a  consider- 
able variation  in  the  confidence  from  time  to  time,  or 
even  between  different  individuals,  is  not  to  be  ex- 
pected, that  feeling  of  confidence  which  prompts  one 
to  answer  may  be  considered  sufficiently  constant  to 
enable  one  to  base  a  rough  measurement  of  the  sensi- 
bility upon  it  and  not  upon  the  correctness  of  the 
answer.  And  in  this  way  the  just  observable  differ- 
ence as  ordinarily  tested  may  be  useful  in  hurriedly 
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testing  sensibility,  in  pathological  casos  and  elete- 
where.  What  I  have  said  is  not  opposed  to  such  a  use 
of  it. 

To  record  the  confidence  is  a  difficult  and  must  to  a 
large  extent  be  an  arbitrary  matter.  In  the  experi- 
ments on  "  Small  Differences  of  Sensation  "  we  used 
the  following  plan  :  0  denoted  the  absence  of  any 
preference  for  one  answer  over  its  opposite,  3  denoted 
as  strong  a  confidence  as  one  would  have  in  ordinary 
Bensations,  and  between  the  two  1  and  3  naturally 
found  their  places.     From  records  made  on  this  plan 

Mr.  Peirce  deduces  the  formula  m^c  log  ,  "    ,  where 

o    1  —J)' 

m  denotes  the  degree  of  confidence,  p  the  probability 
of  the  answer  being  right,  and  c  a  constant  which  may 
be  called  the  index  of  confidence.  This  formula  closely 
approximates  the  results  actually  obtained.  It  appears, 
too,  that  with  increased  practice  the  index  of  confi- 
dence rises. 

It  was  above  deduced  that  the  confidence  must 
vary  in  a  direct  sense  with  the  ratio  of  the  stimuli, 
and  in  an  opposite  sense  with  the  ratio  of  errors. 
This  is  very  clearly  shown  in  our  experiments.  Mr. 
Peirce's  average  confidence  was  .(J?  when  the  two 
stimuli  were  1000  and  1060  grams  ;  was  .28  when  they 
were  1000  and  1030  grams;  and  was  .15  when  they 
were  1000  and  1015  grams.  Similar  numbers  for  my- 
self are  .90,  .51  and  .30  ;  and  when  the  ratio  of  the 
stimuli  was  further  diminished  my  confidence  was 
still  further  reduced.  With  the  stimuli  1000  and  1005 
grams  it  was  practically  zero.  In  a  paper  published 
by  the  writer  in  Mindj  No.  44,  similar  results  are 
shown. 

Again,  the  confidence  varies  in  an  inverse  s< 
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with  the  number  of  errors.  In  Mr.  Peirce's  case  only 
3  per  cent  of  all  answers  given  with  a  confidence  3 
were  wrong ;  10  per  cent  of  those  with  a  confidence  3 ; 
18  per  cent  of  those  with  a  confidence  1 ;  and  38  per 
cent  of  those  with  a  confidence  0.  Similar  numbers 
for  myself  are  3,  6,  16  and  30  per  cent.  In  spite  of  the 
obirious  arbitrariness  and  inadequacy  of  this  method 
it  has  proved  itself  surprisingly  useful ;  it  ought,  how- 
ever, to  be  improved  in  future  work. 

Appendix  C. 
Formulae  for  the  Method  of  Bi^ht  and  Wrong  Cases. 

For  these  formulae  as  well  as  for  important  sugges- 
tions in  several  parts  of  this  paper  I  am  indebted  to 
Dr.  Fabian  Franklin. 

L  Rule  for  calculating  the  ratio  of  the  two  stimuli 
at  which  one  fourth  of  the  answers  will  be  wrong 
when  the  ratio  of  wrong  answers  at  any  one  ratio  of 
stimuli  is  given. 

Let  (1 4-0-)  be  the  given  ratio  of  stimuli ;  let  (1  -f  p) 
be  the  ratio  at  which  one  in  four  of  the  answers  will 
be  wrong ;  and  let  n  be  the  ratio  of  errors  with  the 
ratio  of  stimuli  (l  +  ar).    The  formula  is 

log(l+p)=:i^U^?-^^'t^^ 
iog(,L-rij;—      tf-'(i  — 2re)      ' 

in  which  tf"'(l  —  3n)  means  the  t  in  a  table  of  ot  cor- 
responding to  (?/  =  l  —  2n.  Such  a  table  is  here  ap- 
pended and  is  taken  from  the  article  on  Probability  in 
the  Encyclopedia  Britannica,  9th  edition.  (It  is  to  be 
noted  that -as  the  logarithms  appear  finally  as  a  ratio 
they  may  be  taken  in  any  system  of  logarithms.) 

Eocample  1. — In  distinguishing  between  what  weight 
and  100  ounces  would  A  answer  wrongly  once  in  four 
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times,  if  he  makes  15  errors  in  100  answers  when  distin- 
guishing between  100  and  105  ounces. 


n: 


.15;  1— 2n  =  .7;  ^^Cl  — 2n)  =  '^*(-7)  =  .7345  ; 


l+a:  =  1.05;  log(1.05)  =  .0213. 


ioga+i>)=- 


_  .477  log(l  -f  a;)_.4?7C.0212) 


.7346 
Between   100 


=  .01377; 
and    103.3 


^\1  — 2ra) 

1  +J3^  1.032.      Answer  : 
ounces. 

Example  2. — If  in  distinguishing  between  the  bright- 
ness of  two  screens,  the  illumination  of  one  of  which 
is  brighter  by  i;^(f  than  the  illumination  of  the  other,  B 
errs  on  the  average  19  times  in  a  set  of  60  observations ; 
what  ratio  of  brightness  must  the  second  screen  bear 
to  the  first  for  B  to  make  only  12.6  wrong  answers  on 
the  average,  in  a  set  of  60  observations? 

n  =  .38;  1  — 2n  =  .24;  /r '(l_2n)=tf-'(.24)  =  ,2164; 
l+x  =  1.02;  log  (1.02)  =  .0086. 

log  ^^+P^  =  -'^J^S^'=--^^^^S^  =-01896. 
.•.  1  4-p=  1.0445.     Answer :  The  ratio  fJJ  (nearly;. 

II.  One  can  find  the  ratio  of  stimuli  at  which  any  ratio 
of  errors  will  occur  when  the  ratio  error  with  a  given 
ratio  of  stimuli  is  known,  by  the  following  formula: 

With  the  formula  log  {l+p)  =  '"^^J-l^^—^)^^  ^^^ 

the  value  of  p ;  then  with  this  value  of  p  and  the 
designated  new  value  of  7j ,  find  the  value  of  (1  +  x)  by 
the  same  formula  transposed,  viz. 

Example  3. — In  Example  1,  with  what  ratio  of  stimuli 
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will  A  make  only  7.5  errors  in  tho  average  set  of  100 
observations  ? 

We  had  p  =  ,032  or  log  (1-f  p)  =.01377,  and  ff-*(l— 3n) 
will  now  be  equal  to  (T' (.85)=  1,02. 

log(i  +  a:)  =  OQ^^^JX^-Q^>  =.0295,  and  (l+a:)  =  1.07. 
Answer:  1.07. 

lU.  One  can  also  find  the  ratio  of  error  at  any 
ratio  of  stimuli  when  tho  ratio  of  error  with  one  ratio 
of  stunuli  is  given,  by  the  following  formula.  Find 
log  (1+p)  as  before.  Then  find  n  in  the  followmg 
formula  where  (1  +  x)  represents  the  new  ratio  of 
stimuli,  J  .477  log  (1  -fa;)  i 

„^'     t    iog(i+p)   ; 

Example  4. — Find  the  ratio  of  wrong  answers  m 
Example  1  when  the  ratio  of  stimuli  is  1.1. 

We  have  log  (1  +  p)  =  .01377;  log  (1  +x)  =  log(l.l) 
=.0414.     Hence 

1  _  tf  /  .477  logo +:c)  1        1  _  J  (.477)C.04U)  1 
.„_  I       log(l4-p)      f„  I        -01377        J 

Answer:  2.16  errors  in  100  answers. 

rv,  I  will  also  show  how  a  practical  threshold  can 
be  obtained  if  desired. 

Example  5. — Taking  tlie  practical  threshold  at  one 
error  in  100  answers  and  the  probable  error  within 
its  extreme  limits  in  the  case  of  the  writer  in  the 
experiments  on  pressure  above  referred  to,  viz.  .05  and 
.016,  at  what  ratio  will  this  threshold  occur  ? 
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log  (1.06)  =  . 0212;    log(1.016)=. 00689; 
tf-'a  —  2»)  =  (?- '(.98)  =  1.649, 

,^^^^^^^^0021^^)^,^^^^^ 
log(l  +  a.)  =  ^506891^^ 

Answer:  100  ounces  and  105.6  ounces  in  the  first 
case^  100  and  118.4  ounces  iu  the  second  case. 

Table  of  dt  from  t  =  0,  to  i  =  3.0. 


( 

9t 

1 

9t 

t 

•< 

I 

W 

0.00 

o.ooooo 

0 

.22270 

1.3 

.93401 

2.4 

.99931 

.01 

.OllL'S 

.3 

.328«3 

1.4 

.«n229 

2.5 

.99959 

.02 

.0L'2:)(i 

.4 

.42839 

1.5 

.tJWiil 

2.6 

.99976 

.03 

.o:;;;si 

.5 

,52050 

1.6 

.97625 

2.7 

.99980 

,04 

.04511 

.0 

.60380 

1.7 

.98379 

2.8 

.09992 

.05 

.06ft37 

-I* 

.67780 

1.8 

.96909 

2.9 

.99996 

.06 

.067IJ2 

.8 

.74210 

l.D 

.99279 

3.0 

.99998 

.07 

.07886 

.9 

.79fi»l 

2.0 

.99532 

oo 

1.00000 

.06 

.09008 

1:0 

.84270 

2.1 

.99702 

.09 

.10128 

1.1 

.88020 

2.2 

.99814 

.1 

.11246 

1.2 

.91031 

2.3 

.99886 

Ifote. — Intermediate  values  in  this  table  are  derived  by  interpo- 
lation in  the  ordiuary  way. 


AprENDix  D. 

Rules  for  Computing  the  Probable  Error. 

These  rules  I  take  from  Jevons,  Principles  of  Science/ 
p.  387. 

1.  *•  Draw  the  mean  of  all  the  observed  results. 

2.  f^nd  the  excess  or  defect,  that  is,  the  error  in  each 
result  from  the  mean. 

3.  Square  each  of  these  reputed  errors. 

4.  Add  together  all  these  squares  of  the  errors,  which 
are  of  course  all  positive. 
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5.  Divide  by  one  less  than  the  number  of  observa- 
tions.    This  gives  the  sqttare  of  the  mean  error. 

6.  Take  the  square  root  of  the  last  result ;  it  is  the 
fnean  error  of  a  single  observation. 

7.  Divide  now  by  the  square  root  of  the  number  of 
observations,  and  we  get  the  rriean  error  of  the  mean 
reault, 

8.  Lastly,  multiply  by  the  natural  constant  0.6745 
(or  approximately  by  0.674,  or  even  by  I),  and  we 
arrive  at  thepro6oWe  error  of  the  tnean  result.** 

For  illustrations  of  this  process  and  methods  for 
shortening  the  work  see  Jevons  and  works  on  "  Proba- 
bilities'* there  referred  to. 

It  is  generally  advisable  to  divide  up  the  observa- 
tions, and  find  the  probable  error  of  each  group  and 
then  draw  a  mean.  It  is  also  sometimes  desirable  to 
be  able  to  test  how  closely  the  number  of  errors  of  each 
degree  of  deviation  from  the  mean  follows  the  nimiber 
assigned  by  the  probability  curve.  Mr.  Francis  Galton 
^ves  an  admirable  account  of  this  in  an  appendix  to 
his  "  Hereditary  Genius,"  to  which  the  reader  is  re- 
ferred. 
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I.— EXPERIMENTAL  PSYCHOLOGY. 

Zur  PtmJmphyrik  de»  LiehMnn*.    Von  Hjalmab  Nbiouck.    Pliiloeo- 
phische  Studien,  IV,  I,  pp.  28-112. 

This  is  a  continuation  of  the  experimentul  study  begun  liy  Dr. 
Lehinaiin  in  the  fumier  number  of  the  5/udf>».  The  method  used 
ifl  that  of  the  "  mcun  grudationB,"  and  conuiBts  in  rapidly  rotating 
three  dirtt^,  each  containing  a  certain  amount  of  black  and  while,  so 
that  in  rotutiuii;  a  uniform  gray  of  a  lighter  or  darker  tint  is  produced, 
and  in  requirinft  the  oh*ervcr  to  rcRulate  the  amount  of  black  on 
one  of  thf-se  diacw  mj  that  it  slmll  produiK*  a  jcray  exactly  inter- 
mediate between  the  confitant  sravs  of  the  darker  and  the  lighter 
discs.  If  the  amount  of  black  on  the  odjufltable  diec  proves  to  be 
the  mean  proportional  between  that  on  the  light  and  that  on  the 
dark  rtiflo,  Weber's  law  holds. 

Lehmann's  elaborate  »tudy  brought  out  the  many  Kources  of  error 
in  this  experiment,  and  above  all,  the  enormous  effect  of  the  con- 
trast of  the  diec  with  its  background.  It  was  found  best  to  set 
each  disc  against  a  background  of  its  own  tint ;  this  can  readily  be 
done  for  the  two  constant  discs,  but  neeras  difficult  to  do  for  the 
medium  disc  without  giving  the  obeerver  a  due  as  to  the  tint  he 
ODght  to  choose.  Nciglick  solved  this  problem  by  haWng  the  back- 
ground itaelf  a  disc  much  larger  than  the  one  to  be  adjusted,  but 
similarly  marked  ok  to  white  and  black,  so  that  when  both  rotate 
on  acnmmon  ax  in,  the  adjustable  diHO,  like  the  others,  is  seen  acainst 
itd  own  background.  With  a\\  the^e  ]irecAtitiouH  it  was  founu  that 
in  a  uencral  way  Weber's  law  held,  and  seemed  to  hold  the  more 
rigidly  the  more  carefully  the  exj^ieriment  was  conducted.  But  a 
new  result,  on  which  Professor  Wundt,  in  a  note  to  this  article,  lays 
much  streBB,  is  that  the  attsolnte  difference  in  grayness  between  the 
extreme  discs  affects  the  validity  of  the  law  -.  in  other  words,  while 
the  mean  proportional  between  *  and  v  is  -/j^y,  and  the  mean  |.ro- 
portional  between  ^  and  2y  is  also  ••/■ry,  yet,  as  a  fact,  tlu'  adjust- 
ment of  the  one  pair  will  be  nearer  the  mean  proportional  than  that 
of  the  other  pair.  And  the  difference  Iwtweeu  the  disif*  in  which 
the  law  has  its  grcate&t  validity  corresponda  to  that  relation  of  the 
tints  of  the  two  discs  at  which  the  researches  of  Lehmann  showed 
that  the  maximum  amount  of  mutual  contrast  occurs.  For  example, 
a  Betting  in  which  the  one  disc  is  entirely  white  and  the  other  40*'  of 
black  is  one  of  the  relations  at  which  the  law  moKt  closely  holds. 
An  interesting  discut«$ion  of  the  bearing  of  the  phenomena' of  con- 
trast on  Weber's  law  closes  the  article. 

Two  remarks  may  be  added  to  the  account  of  this  research  :  the 
first  is  that  it  j)roves  the  extreme  intricacy  of  this  peychophysical 
method,  and  yields  an  excellent  instance  of  the  way  in  which  side 
effects  can  entirely  distort  the  law  of  a  aeries  of  phenomena;  the 
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second  remark  is  that,  important  tu  lhe«6  resulUare,  the  author  has 
DO  riglit  t<»  subjwt  one  to  the  reading  of  S4  pages  to  winnow  them 
oat.  ThiH  IcngthinesA  ia  a  fault  common  to  many  of  the  etudiea 
from  the  Leipzig  laboratory.  J.  J. 

Zvr  Th«orie  der  Qenchtnempfindungen.      Von  J.  v.  KttiEs.     Arch,  f, 
Annt.  u.  Physiol.,  1887.  p.  113. 
In  a  paper  published  in  1S7S  Krio«  statoci  a  Inw  of  physioloipcal 

rca,  that  liifhu*  fiomposi'd  of  diHtTcnl  rniors  whirli  spftinoil  alike  to 
uufAtigued  or  ntjutml  eyo  Bccini-J  aUko  uleo  lo  the  eye  however 
ffltipucil,  and  tn-o  years  ago  he  was  led  to  cnnoUidu  from  further 
,  experiments  that  if  the  plu'sio logical  eJlect  of  two  objectively 
idin'(*rent  li^ht-mixtures  was  Tdentiral,  the  identity  remained  if  the 
^intensity  of  the;  li^hijt  watt  increased  ordiiniiiifilied  in  Xht-.  Hame  ratio. 
[The  tirert  of  these  laws  was  new,  and  tl»e  .■ieeond  perhajis  implied  in 
i. the  broader  law  of  (iroMmonnand  Mclmholti!  that  li^^hts  that  appear 
llqaal  (^ve  mixturejt  Ihat  appear  equal,  but  him  been  more  recently 

facBtioned.    More  rcount  experiments  by  Horinjr  conlirm  both  laws. 
'rom  the  first  law  Krica  tiaA  developed  an  objection  to  llering'a 
theory  of  visual  sensation   as  follows:    A  light  composed  of  red 
and  green  may  seem  to  an  unfatigned  eye  identical  with  a  light 
eom|M>Ked  of  vellnw  and  bine.    If  the  eye  bo  now  fatigue'l,  e.  g.  for 
[Te*!,  tlie  tirst  light  ought  on  Bering's  theory  to  seem  greenish  on 
Jlcrountof  the  change  in  his  red-green  viHual  substance,  while  the 
[other  light  which  did  not  affect  this  Bubstancc  would  remain  un- 
cliBiiged.   The  two  mixtures,  however,  do  remain  tlje  aame.     Hering 
accordingly  mo<lifiee(  Ida  theory,  or,  om  he  Hays,  the  statement  of  it,  as 
follows :    We  mu(it  conceive,  ne  tells  u^,  that  yellow  and  blue  lif;ht 
are  not  without  elTcct  nn  the  red-green  visual  substance  and  tiee 
term,  but  represent  stimnii  of  dissimulation  and  assimulation  of 
tf]\m\  strength.     In  other  words,  he  adds  to  his  theory  the  concep- 
tion tliat  a  light  may  have  at  the  same  time  ou  the  same  suVistance 
two  opposite  effects,  and  that  these  effects  must  ho  eijually  intense 
for  all  live  of  hh  valences.     This  v.  Krles  thinks  extremely  arti- 
ficial and  imiirol>ab1e,  as  much  so  as  if  two  chemically   ilitntinct 
F  lubstances  should  give  exactly  the  same  spectrum.    ^Vith  more  than 
itltree  compctnent**  it  rc^juircs  imnrolmbh:  and  ad  hoc  aftsumptions  to 
[ftXjplain  the  facts.     Again,  if  a  blue  and  a  white  li^ht  seem  equally 
itrright,  they  ceo^  to  do  so  if  the  intensily  i>f  holli  is  incrca»Myl  in 
ICqual  relation.     Tbw  -tlinple  fact,  says  v.  Kries,  is  altsolutely  irro- 
^Cont-ihible  with  Hering's  theory.     So  is  the  fact  lately  platred  be- 
rond  all  doubt  by  Kimig  and  IMelerici,  that  those  that  are  norn  color- 
blind fall  nalunillv  into  two  ereat  groups,  the  red  and  green  blind. 
iThuB  the  Young-llclmhollz  deniarkalion  of  components  is  again 
|oonfirme<l.    The  ailvantage  of  the  latter  theory  is  tnnl  it  apprehends 
I  tlie  eflects  of  light  so  nearly  as  they  are  knovvn  in  photo-chemistry. 
[Binee  the  discovery  of  the  cfiemii'al  cfTtM'ts  of  light  on  the  retina,  the 
[conreiition  of  different  substanccH  in  the  retina  has  gained  ground, 
and  als'i  that  their  decompositions  represent  tbe  components  of  the 
Young-Ileimholtz  theory.     The  fiu-t  tliat  the  sensations  of  heat  and 
cold,  once  ttiou^ht  to  represent  two  opposite  prc»cesscs  in  the  same 
wierve,  is  now  known  by  the  discovery  made  liuh'rHindently  by  Dr. 
|l>onnldMrin  in  the  psycho-physic  rooms  of  this  Univcrsiiy  and  by  Dr. 
[Goldslieider,  now  of  Uerlm,  that  these  two  sensations  have  distinct 
uiervi^  and  terminal  organs,  destrnys  the  only  analogy  that  supported 
•tlie  theory  of  Ilcring,  which  will  l>o  quite  abandoned. 
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Dor  entoptiseht  ^T^haU  d«9  Aug«$  and  da$  entopUeehe  S«hf«ld  b«im  AoUv* 
einatoriKhtn  tf*hen.  Prof.  J.  Hoppb.  Allg.  ZciUtchr.  f.  Psyclii- 
atrie,  Jan.  1887. 

The  uutlior  rcjccU  the  theory  of  centrally  initiated  and  centrifu- 
gally  i>rojc(*ted  hfllliicinatione  or  psoiKlo-hafluoinationa  in  the  sense 
ativocaled  ty  Kandinsky,  and  repudiates  the  t<?rm  "reflex  halluci- 
nation" on  the  yrouud  tliat  liallucination  implies  conBcionsnesa  and 
reflex  action  cxcludi'N  it.  Hnlliii:inutionHan^<li^tlned  an  invoIunturT 
nercc'iitioiisconstrufted  from  inlc-mal  stimulus  of  the  eencory  nerves, 
Thifl  stimulation  may  Iw  epftntaiieouB  hy  chemical,  mochanirjkl,  voao 
motor,  trophic,  or  muscular  action,  may  depend  on  the  acti(»n  of  sulv 
cortical  centres,  on  the  entrance  of  already  acquired  concepts  into  the 
centre,  or  on  the  perteptive  activity  of  conwiousnefw.  The  material 
of  hallucination  Is  the  excitation  of  t\\o  peripheral  end  of  the  nervee 
of  senst?.  On  falliiii;  iiKJet-p  hv  dny,  I'rofcwinr  Hop[>o  has  a  sense  of 
trrowiii);  pressure  Ix'tween  his  finjiers,  as  if  hulilinn  a  ciirar,  so  vividly 
that  he  oltcn  lookg  to  see  if  it  is  there,  and  with  closed  eyca  often 
aeems  to  see  it.  This  spontaneously  aroused  sense  of  prepsuro  is  the 
material  of  hallaeinutinn.  Slecpinj;  with  arm  hanginj!  down  from 
a  fiofa,  as  the  hlood  preHSure  increaftes  anil  the  hand  seems  to  ch«e 
more  tightly,  the  sense  of  holding  a  rod  l>ecora(.'8  no  vivid  lliot  only 
Uic  eye  can  dissipate  the  hallucination.  In  the  eve  nothing  in  front 
of  tiie  retina  can  justly  be  receive<I  as  material  of  hullnoinatiou. 
Tbeee,  an<l  pressure  phosphenes,  the  images  of  retinal  vessels,  Kigug 
figures,  the  phenomena  of  contrast  and  physiolofii^al  color  sensa- 
tiona,  are  rather  to  he  called  illusions.  BvU  tlie  pupil,  if  it  lie  visible, 
blood  corpuftcloa.thc  pulnation  of  the  central  artery,  perHistem  after- 
images, and  subjective  phenomena  represent  materiul  of  hallucina- 
tion. After-images  the  original  of  winch  has  escapeiJ  ns,  and  which 
we  may  later  remember  to  have  seen.  But  if  we  cannot  do  so,  the 
act  of  j>erception  is  the  same  as  if  the  real  obiecls  were  before  ns. 
Although  the  entoptic  material  of  the  eye  is  transformeil  in  an 
hallucinatory  sense.  Many  forms  emerge  from  the  macula  Iniea 
in  entoptic  seeing  with  closed  eye,  suggesting  that  it  is  a  seat  of 
memory  for  images  that  reach  it  from  without.  The  writer  has 
repeateiily  discovered,  after  special  search  in  his  environment,  the 
originals  of  strange  forms  that  first  entered  his  conscioosncfis  «a  •Iter* 
images,  but  bud  theToselves  passed  niiobsorve<l.  Memorv  consists 
largely  of  rKTsistent  after-images,  and  if  it  isa  function  of  afl  nervous 
tissue,  may  be  in  part  located  in  the  retina,  and  thus  the  question- 
able hypothesis  oi  excentric  projection  from  the  cortex  be  ouviated. 
A  long  and  minute  description  of  the  sequence  of  imaees,  discs,  cubes, 
sand,  raindrops,  carpet  jtatterns  waved  by  the  pulse,  clouds  tliai 
become  ships,  liclda  of  com,  trees,  etc.,  as  observed  by  the  author 
in  his  eyes,  pronounced  normal  by  an  expert  ophthalmologist, 
follows.  'These  are  ascribed  to  circulatory  and  nutritive  j>roceiae» 
in  the  retina^  which  are  also  in  this  case  material  of  hallucination. 

Q*genb«tnerkung  "eiria  luue  UrtheiUtduachunff  im  OebteU  At*  (JetichU- 
tinnen"  beireffend.     Siosi.  Exnrh.     Pfluger's  Arehiv,  1887,  p.  776. 

Three  years  ago  Kxner  described  the  following  striking  phenom- 
ena :  On  an  extended  background  of  uniform  brilliancy  a  small  field 
of  different  hue  but  of  about  the  oamc  brightness  is  superjiosed.  If 
the  brightness  of  the  backcround  is  changed  by  a  fliclcering  of  the 
Bource  of  lights  it  is  the  small  field,  which  is  really  constantly  ilhun- 
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izuil«d,  Uiat  aeeros  to  flicker,  and  the  larger  Iwck^Toiind  appears  un- 

i.«haagcd.     In  a  longer  article  in  the  same  Arehiv,  1880,  Hering 

|wrageiy  criticiseH  Exner'n  phenomena  as  not  now  and  not  illuHions 

of  judgment  but  of  RcnRation,  and  intimates  that  Kxncr  h&»  not  taken 

tin-  trouble  loKtudv  his  vieuH,  hut,  followH  )i(>hnlioltz  blindly.    Kxnor 

|)ieplie8  that  ho  himself  i.iijirovereii    indi-pendently  and  in  another 

Lvay  the  central  element  of  Ilering's  thoorv  of  contrast,  the  influence 

of  one  part  of  the  retina  by  onother.    While  in  general  a  believer  in 

Ucring^s  contrast  theory,  he  finds  it  inadequate  to  the  explanation 

of  many  detaiU. 

Eandbueh  der  phgnoloffi*chim  Oplik.     U.  von  Uklmholtz.     188€. 

The  finit  three  Luferungen  of  an  entirely  revisetl  edition  of  tliia 

ftt  clafisiuil  work  are  received.    The  first  etlition,  which  hn»  long 

ecn  out  of  print,  was  u  work  of  amazing  experimental  and  literary 

Eisdufitry  ano  acumen.    In  the  well  nigh  a  quarter  of  a  century  which 

^lias elapsed  since  its  apjiearance,  so  much  work  has  been  done  in 

thia  lield  that  a  tliortiiigh  revision  of  it  to  the  end  will  involve 

much  hilw-jrund  be  of  corrc»i>ondingly  great  value.    We  trust  nothing 

will  interfere  with  its  eompietion. 

The  Dream*  of  the  Blind.  By  Joseph  Jasthow,  Ph.  D.  New  Prince- 
ton Review,  January,  1888. 

As  long  ago  as  1838  Dr.  O.  Heermann  published  an  excee<lingly 
valuable  study  on  this  subject,  concluding  from  a  broad  induction 
^jthat  those  who  lost  sight  before  the  ago  of  from  five  to  seven  years 
'1o  not  in  adujt  life  continue  to  dream  in  visual  lemis  as  tliose  do 
^ho  lose  sight  after  this  iTitieal  period.     He  also  concluded  that 
'eofnem  carried  mutism  with   it  before  but  not  after  this  same 
eriod,  which  was  also  critical  for  dream  memorj'  of  lost  limljs.    Dr. 
Jastrow  here  takes  up  iho  general  subject  on  the  basis  of  an  examin- 
ation of  nearly  2r>0  blind  persons,  and  while  in  general  confirming 
jHeermann's  results,  modifies  them  in  essential  details  and  adds 
nucli   new  material  in  an  article  of  value  and  interest  and  with 
wide  range  of  suggestive  allusion  and  iiterarv  reference.     From 
"1  answers  to  the  question  "  What  is  your  earliest  remembrance  of 
arsell?"  Dr.  Jastrow  found  the  average  age  to  go  back  to  5.2 
years.    At  abont  this  age  he  says  there  is  a  declaration  of  indepcnd- 
saoe  of  tlie  sense  centres  from  their  fooil  supply  of  sensations.  Thus 
it  can  no  longer  be  said  that  when  a  sense  organ  Is  totally  destroyed 
the  ideas  received  by  that  organ  jicrish  too.    The  writer  liolioves  the 
blind  on  the  whole  tu  ilreani  less  than  the  seeing,  but  that  females 
dream  more  than  males.     Dreams  decline  from  childhood  to  age, 
and  those  of  the  blind  are  most  HkeJy  to  be  in  terms  of  hearing. 

The  Writinfft  of  Lavra  Bridgman.  By  E.  C.  Sanford,  Fellow  of 
the  Johns  Hopkins  University.  Two  articles  reprinted  from  the 
Overland  Monthly,  1887. 

The  valuable  reistris  of  Dr.  Howe  during  the  most  interesting 

Uges  of  tlte  education  of  this  famous  blind  deaf-mute  are  out  of 

rprint,  ivnd  Mrs.  Lamson  did  not  utilize  for  her  bio^rraphy  tlie  very 

|foluini nous  journals  kept  by  lAuru  herself  during  this  jjoriod,  which 

llf.  fianford  here  has  for  the  first  time  read  through  and  subjects 

b  careful  analysis  which  abounds  in  valuable  material  too  detailed 
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to  be  described  here.  The  impressions  of  the  hooBe,  furniture,  her 
family,  the  domestic  uuimals,  tue  family  grindstone,  the  occupaUons 
of  thoHc  iibont  her,  her  own  umnKementA  and  chitdish  csc*padefl, 
impressions  of  death,  etc.,  all  receivetl  through  the  sense  of  touch 
alone,  and  remembered  most  of  them  for  many  years  till  she  learned 
to  MTite  und  rei_>urded  them,  Mbow  how  indepeudent  of  l&nguage  of 
any  Bortall  the  fuadameutal  ptivchie  proees^es  may  be.  So  too  the 
reenrd  of  the  daily  events  of  ncr  life  at  the  Institute,  which  at 
certain  periods  is  very  full,  her  so-called  poems,  he-r  religious  im- 
pressions, etc.,  all  bear  at  every  point  the  marks  of  her  defects 
both  in  the  nature  of  her  impressions  and  in  the  structure  of  her 
sentences  and  often  her  words,  but  also  marvellous  success  la  over- 
coming these  disadvantages.  Into  Mr.  Sanford's  analysia  of  har 
graphic,  syntaclical,  stylistic  and  perceptive  errors  we  cannot  enter 
here. 

ViAcr  die  optiaehe  Inrernon  ebener  Linearuichnungen  bei  dnaugigor 
BttrMhiung.    Von  Dr.  J.  Loeb.     Pflugcr's  Archiv,  1887.  p.  274. 

An  optical  figure  composed  nf  seven  ntraicht  lines  may  look  like 
the  contour  of  an  open  book  and  inclined  at  about  the  angle  at 
which  it  would  be  held  in  reading,  or  by  optical  inversion  it«  middle 
an^le  or  edge  may  appear  convex  to  the  observer.  Loeb  tested 
children  of  from  seven  to  fourteen  years  of  age,  who  were  told  to 
hold  a  book  as  the  tigure  looked  to  tl'iem,  and  found  inc-rcasing  the 
distance  of  the  figure  excited  the  concave,  diminishing  it,  the 
convex,  sensation.  Absolute  distance  had  nothine  to  do  with  the 
sensation.  Even  the  movement  of  a  pencil,  which  was  not  fixated 
but  held  between  the  eye  and  the  drawing,  from  or  to  the  former 
cause*!  concave  or  convex  senstvtions  respectively.  Slight  raovo- 
mcnts  of  convergence  are  commonly  assocuited  with  convex,  and  of 
divergence  with  oincave  sensations.  Passive  movement  of  the 
bulbus  Hometiuiew  caused  convergence.  Monocular  inversion  Loeb 
thinks  due  to  the  innervation  which  changes  the  fixation  point 
along  the  line  of  vision.  The  same  rules  hold  of  all  figures  suscep- 
til->lo  of  inversion. 

TTtbgr  eintaitiffen  tind  doj^eUeiUgun  Lid»thhu*.   Von  O.  LAjroEXDoBrr. 

Arch.  f.  Anat.  u.  Physiol.,  1887,  p.  144. 

la  man  reflex,  as  distinct  from  voluntary,  winking  is  always  on 
both  sidett,  hut  with  the  rabbit  only  the  lid  of  the  stimulated  side 
winks.  The  visual  field  in  le.ss  ide'niified  with  the  danger  field  in 
the  rabbit,  the  eyes  of  which  are  un  different  sirles  of  the  head  and 
have  different  fields,  and  which  needs  u  strong  stimulus  to  catue 
bilateral  winking.  Exactly  the  giame  law  in  man  and  in  rabbits 
holds  of  the  perfect  reflex.  Knoll  could  obseri'e  no  sympathy  of 
the  unstimulaleil  pupil.  But  it  is  rare  that  the  voluntary  shutting  of 
one  eye  in  man  is  so  well  learneil  that  no  tremor  of  the  other  ltd 
can  be  obHervod,  and  the  feeling  is  that  this  is  duo  to  antagonistic 
effect  rather  than  to  genuine  inhibition. 

Die  WahTnthrnung  tier  Sckallrichtnng  miiteUt  der  Bogengdnge.     Von 
■\V.  PaEYKU.     Arch.  f.  Physiol.,  1887,  Heft  U  and  12. 
To  determine  how  accurately  the  direction  of  a  short  sharp  sound 
could  be  located  with  closed  eyes  and  motionless  head  it  was  first 
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iiec«lfal  to  lietcrmifio  fixed  points  in  upaoe  which  oould  he.  ro-lorated 
with  accuracy.  This  wai*  done  hy  roeann  of  n  wire  cap  with  26  wires 
i)roj*'-<-tinp  at  regular  and  equal  anplen  in  all  directioiu  from  a  ijoint 
m  tlie  head  about  midway  bctwevn  tympana  of  the  two  ean*.  Each 
d  Ihosic*  dirortions  w  aa  carefully  named,  and  to  aid  in  their  mental 
imairrry  fr>r  the  subject  of  experimentation  sticks  wore  Ntuck  in  a 
biJlet  of  wood  in  the  wmie  dire^'tions,  and  solid  w<^»«i«.>n  (ipiire.'*  wero 
iDado  w  ith  a  Hide  to  the  plane  of  which  each  Htick  would  be  vertical. 
Each  time  there  are  thuH  of  course  25  wrong  guesses  possible,  or  in 
til  *i5<>  errors.  It  was  found,  however,  after  many  tbouAand  ex- 
ptriment*.  that  rivilH  and  left  were  very  rarely  confii^^eii,  Io<-ation 
IQ  the  median  plane  was  quite  accurately  determined,  and  when 
errors  ttccurrod  here  neither  right  nor  left  ever  had  preponderance. 
It  was  in  thiy  plane,  however,  tliat  the  preateat  errors,  sometimes 
amounting  to  18M",  occurred  in  judpng  locations  front  nna  back.  The 
niinil'Craiidflize  of  error:* in  the  right  and  left  iielJ  wi^rfsuriirininjily 
ilike.  l*reycr  assumes  that  the  nerves  of  each  ampulla  hove  a  specific 
energy  of  localization  in  space  peniliar  to  themselves.  Thus  the 
borixontal  canal  la  Ktrongest  stimulated  by  sounds  in  the  horizontal 
plane,  the  upper  vertical  or  anterior  by  sounds  from  front  and  abiive, 
and  the  lower  vertical  or  j«3sterior  by  sounds  from  behind  and 
below — each  accordinf;  to  its  positiou  in  the  head.  That  canal  is 
atrongest  stimulated  with  the  plane  of  which  the  direction  of  the 
lotma  (.whether  through  the  air  and  meatuB,  etc.,  or  throu^rb  the 
bones  of  the  skull)  makes  the  smallest  angle.  These  sounds  arc  con- 
hued  when  coming  from  pOHitionfl  where  this  angle  is  nearly  alike 
for  two  canals.  This  in  general  the  exjjeriments  confirm,  although 
ft  few  positions  n^li-'t  tliih  interpretation.  With  one  ear  closed,  feeble 
founds  far  over  into  the  field  of  the  closed  ear  seemed  on  the  side  of 
the  open  one. 

Ctber  dis  Sfhrift  von  SehaUbrveffungmv.     Von  Prof.  Uskskk.     Zeit- 
schrift  f.  Hiologie,  ]H>Hl,  Heft  A. 

Professor  Hensen's  logograph  (Sprachzeichner),  the  older  form  of 
which  was  described  by  (Irutjiner  in  his  PhywiologiA  der  Spraths,  hu 
been  much  improve*!  upon  by  Henwn  of  late,  and  ran  now  be  had  of 
his  mechanic  (Zwickert,  DtintBche  Strasse.  Kiel).  It  now  represents 
bettor  than  has  ever  been  done  before  the  inijiulses  which  speech 
imiwrts  to  the  enr.  The  curves  are  ver^*  small,  but  uuiform  for 
dirferenl  pitches,  and  made  hy  a  membrane  rigid  enough  to  check 
titer  vibmtions.  That  fine  curves  only  Ji  few  liundrwKhK  of  a  milli- 
metre long  mav  be  made  legible  and  reproducible,  it  was  necessary 
to  warm  the  glass  plate  and  nmokc  it  over  a  gas  jet  80  that  the  ix^at 
of  soot  upon  it  could  just  be  seen.  The  mechanical  dithculties 
encountered  were  great  and  have  oocupic<i  Hensen  off  and  on  for 
fifteen  years,  but  now  are  so  far  overcome  that  a  pupil  of  his,  Dr. 
Panl  Wen'leier,  han  graphicallv  reproduced  a  number  of  consonant 
■oiindH  with  this  ttpi>flnituH,  wbich  are  describe*!  and  presented  in 
inagni6e<l  form  in  an  article  following  the  above.  Tbi^  apparatus 
Bcems  at  least  to  have  one  Hdv.intage  i»ver  attempts  ti>  w  rite  (lirertly 
from  the  tvmpanum  or  from  artificial  tympnnu,  or  over  all  sticn 
rwoltB  ■»  f*ick  has  just  describefl  (Bctrnclitungen  iiber  den  Mecha- 
nimniia  des  Paukcnfells,  Verhandl.  d.  me<l.  Gesellsch.,  Wursburg, 
ISW),  in  that  its  tigttUon  is  mainly  eliminated. 
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Uei«r  einifft  Verdnd&ntngtn  W02rA«  Gehdnhattve%natit»un  unl4r  limi 
Ein_^u»ae  de»  gattaniKhsn  Stromss  ertsidsn.  Von  Fbanx  Fischeb. 
Anh.  /.  Psychi»trie,  1887.  p.  75. 

Jolly,  Erlenmeyer  and  othera  have  recorded  Cftscs  In  which  elee- 
trical  Htiiniilation  of  the  acusticus  caused,  not  a  simple  seriHition  of 
Botmd,  but  an  auditory  hallucination  which  Jolly  thought  to  be 
reflex.  Since  then  a  closer  relationship  than  was  oefore  su8p>ecled 
IB  held  to  exist  between  noises  in  the  ear  and  auditory  hallucinulions. 
Fischer  here  describes  two  noteworthy  cases  in  wliich  the  galvanic 
curnMit  a|(plie<l  Lo  the  central  organs  caused  u  cluinpc  wbich  favor 
the  i-L'Hsation  of  auditory;  hallucinations.  The  intensification  of  th« 
halliiriimtions  hy  chewing,  by  food  (which  was  therefore  refu»ei_,^ 
the  amelioration' of  them  Dy  stopping  the  ears,  the  byperkusia  thai 
attended  their  intenaiflcation,  and  the  auditory  o6tii»eneijw  thai 
tnark(r<l  their  decline,  all  jxiint  to  the  Hame  close  relatinnsbip. 
GatvantKalioii,  it  is  inferred,  however,  intensities  psychic  excitation 
unleHs  it  is  applic<1  when  It  has  already  begun  to  a&ate^  when  it  la 
beneficial. 

Bxpm^enteUe  UnUtrituchungen  tur  Phtfnohgie  da*  Oerue/u.  Von  Ed. 
ARONSonN.  Archiv  f.  Anatomic  u.  Physiologic,  III  u.  IV  Heft, 
1886,  pp.  a21-57. 

These  experiments  were  made  under  the  direction  of  Profeesor 
Kroneckor,  and  seem  well  calculated  to  allay  the  unusual  distrust  so 
commonly  felt  for  subjective  sensations  in  tnis  nartJcular  field.  On 
the  basis  of  the  oUI  experiments  of  Tourtual  ana  E.  H.  Weber,  most 
lext-NK'jkfl  in  pliysiology  slate  thai  only  gases  and  vapors,  and  not 
fliiidi^,  brought  into  contact  with  tiie  olfuctorv  organs,  can  excite  the 
sense  of  smoll.  Solutions  of  salt,  wormwofM^,  diliilo  sulphnric  acid. 
and  eulogne  had  been  introduced  into  the  nasal  cavity.  \'alenlln,ana 
still  more  recently  Yint«chgau,  after  further  experimentation,  aUo 
reached  the  concfusiou  that  only  substances  suspeniled  in  t-tie  aii^ 
could  be  smellod.  Vet  the  olfactory  ot^ns  are  covered  by  a  layer 
of  nnicous  secretion.  The  common  view  that  f^sh  not  only  have 
oliactory  organs  but  use  them  wjw  further  tested  by  the  author  aa 
follows :  Ant  eggs,  u  favorite  food  of  gold  fish,  were  saturated  with 
clove  oil  or  asaftctida  and  thrown  into  a  tank,  and  ajtproarbed  but 
refuHe<I  witbuut  being  touched  within  several  millimetres  by  the 
fir^h.  By  using  a  J.  tube  the  author  introducAM  into  his  ftwn  nose 
solutions  of  camphor,  clove  oil,  cologne  and  other  substances,  with 
special  precaution  to  avoid  injurious  degrees  of  concentration  and 
teitijieratiire,  and  found  them  distinctly  odorous  for  fw^me  time  and 
in  more  than  100  experiments.  A  temperature  of  40°-44'*  C.  gAvc 
best  results.  Such  statements  as  Kant's,  that  "smell  is  taste  acting 
at  a  di«t»nce,"  or  ('hiquct's,  that  "srncll  is  to  air  as  gustatory  solu- 
tions arc  to  Huids,"  must  therefore  stand  corrected. 

By  further  experiments  it  was  found  that  a  rinsing  solution  of 
about  0.73  per  cent  solution  of  salt  whs  most  favorable  as  an  indiffer- 
ent fluid  to  keep  the  function  of  the  olfactory  organs  intact.  Ileck- 
oning  from  this  as  a  basis  or  unity,  solutions  of  other  t^altaof  equally 
favorable  degree  of  concentration  were  carefully  determined  and 
nametl  "osinoteric  equivalents."  Thus  salt  has  the  smallest  osmo- 
tcric  equivalent  of  the  chief  fluids  of  the  body.  Of  the  other 
elements  of  blood  serum,  bicarbonate  of  soda  has  an  osmoteric 


P6YOHOLOGICAL  L1TE&ATDKE. 


317 


ftiaivalcnt  of  2,  sulphate  of  soda  4,  phoKphste  of  soda  and  niagne- 
mam  sulphate  6.  The  senaor>'  effixts  of  mixtures  of  these  salt  bolu- 
tions  can  be  correctly  calculated  on  th»;  bopcs  of  these  equivulentM. 
They  hare  thus  their  ovm  smell,  though  thef  have  before  been 
'  coiiKidered  odorleas. 

Wit))  th«  kathode  in  the  none  tfie  author  tiad  a  distinct  sensation 
itt  smell  in  opening  an  electric  circuit,  and  wilh  the  unode  in  the 
iDose  br  closing  it.     In  opjHisition  to  Bidder  it  was  aleu  found  that 
Ifrigr&nt  substances  taken  into  the  mouth  and  exi>eUGd  through  the 
fdioana  were  ilistinctly  Krnelle«l,  and  it  is  inferred  with  PaiilH(-n  that 
Elbe  exspiratory  and  inspiratory  current  nf  air  take  siit>sUuitially  the 
Lnmc  course  through  the  nose.     Fatigue  soon  blunts  and  almost 
Itrreatstho  dense  of  smell,  hut  it  fully  recovers  its  decree' of  sensitive- 
[vesB.  but  not  its  power  of  endurance,  in  a  few  minutes.     Entire 
pfxhaustion  from  one  odor  leaves  the  organs  of  smell  with  maximal 
laensitiveness  for  other  odors.    Thus  the  law  of  specific  cnergv  seema 
to  hold  for  various  olfactory  fibres  or  systems  of  fibres.     This  fact 
would  Beem  to  give  a  method  by  wliich  the  much  dis^puted  iiroblem 
of  a  claasification  of  smells  could  be  solved.    But  it  is  needful  that 
experiments  be  matle  with  chemical  substances  of  known  cumpoai- 
I  tion.     Chemists  differ  widely  respecting  the  smell  of  some  even  of 
the  more  common  oVijcctfl,  and  of  many  others  the  t-oxt-hooks  do 
not  sljit-e  whether  they  smell  or  not.     Only  four  elements,  chlorine, 
bromine,  iodine,  and  phosphorus,  smell.    These  seem  to  the  author 
to  be  udorlesR  in  a  pure  state,  and  he  (^includes  that  all  elements 
■reodorlew.    There  are  few  more  vague  terms  in  the  psychology 
of   Knsation   than  th(^e  designating  odorous  qualities,   and    the 
Deed  of  a  more  chemically  scientiiic  nontenclature  is  greatly  felt. 
Smells  were  located  by  the  author  and  others  whom  he  tested  not 
in  but  l)efore  the  nose.    One  of  Ins  subjectM  iiad  a  very  vivid  ilreaju 
of  experimenting  with  camphor  which  seemed  to  be  very  di.stlnctly 
Bmclle<l.    The  author  linally  queries   whc^ther  the  movement  of 
Viany  o<Jorou8  substanceji  on  the  surface  of  waler  is  connected  with 
the  ciliary  epithelium  which  W'aldeyer  lately  found  over  the  olfac- 
tory region.     It  seems  esjieciuliy  to  be  hojied  that  the  capacities  of 
the  fatigue  methodof  classifying  odors  will  soon  be  more  fully  tested. 

A>te  on  (^  Specific.  Energy  of  Oi^  NerMH  of  Tattte-,  Studies  from  the 
Biological  Laboratory  of  the  Johns  Hopkins  University,  Vol. 
IV,  No.  I.    Ry  \V.  If.  HowEi.i..  Ph.  I).,  and  J.  H.  Kastlk,  S.B. 

A  chemically  pure  substiince,   named  pura-brom-benzoic  sulphi- 

nidc    f  formnla  C^H.Br  |  ^  ^NU  V  first  made  in  the  chemical 

laboratory  of  this  University,  and  a  derivative  of  the  new  substitute 
for  MUt;ar  called  saccharine,  was  found  to  cause  very  inteii.se  and 

{mrc  tfUBtfltory  sensations  of  bitter  when  ttpplic<l  to  the  back  part  of 
lit' InngHc  (rt>gion  of  the  cin-univallato  papillae)  and  a  swtiet  taste 
'  when  ftppliwi  to  the  tip  and  borders  of  the  anterior  half  of  the 
I  tongue.  The  latter  sensation  was  much  feebler,  sometimes  reported 
[w  slightly  acid  or  metallic  sweet  or  slightly  astrincenl.  In  a  few  of 
I  the  twenty  persons  tested  the  sensation  on  the  lip  was  at  first 
Jllightly  bitter,  then  sweet,  which  tioea  not  accord  witn  the  reaction 
P'tirne  experiments  of  Vintschitau,  whicli  showed  sweet  much  quicker 
than  bitter.  .Saccharine  itself  on  the  back  of  the  tongue  caused  in 
■omo  persons  a  rapid  alternation  of  the  sensations  of  sweet  and 
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bitter,  like  rivalry  of  tlie  two  fields  of  vimon.  That  a  chemirftlly 
pure  Butwtanee  arouRcs  Jifferent  taste  sensatione  (and  those  more 
purely  giiMtatory  than  atid  and  aalti  favors  the  doctrine  that  each 
tnatc  oeiiaalton  liaa  ite  o*  a  BpecificaUy  energized  set  of  nerve  Hbrets. 

DU  MatfiofU  dor  Aequitatente  angetoandt  sup  H(iat^e*titnmun3  rf^r 
Fmnhat  de$  Rattmtinn^M.  Von  Up.  W.  Cambrrr.  Zettechrift  f, 
Biologfo,  I8S6,  pp.  50B-5&9. 

The  chief  objnrt  of  thi.**  "method  of  aei^uivalentfi"  (first  uaed  by 
Wel)er)  is  to  ascertain  tlie  relative  sensibdity  of  different  parts  of 
the  Ronwiry  surface.  Dr.  i^amorer  contpibutes  a  very  extensive 
though  Hoinouhat  unsatisfactory  series  of  observationR  on  the 
"  spare  sense  "  of  the  skin  aa  tested  by  this  method.  For  example, 
h(i  phueH  the  roni|>a8«  points  4  lines  a|>art  (1  lLnc=2.256mui.)on  llio 
fnreheiiii.  and  then  finds  how  far  apart  the  points  of  a  second  com- 
piutf  niiiHt  be  to  produce  a  senwition  of  equal  aperture  on  the  lips, 
and  finds  it  2. -I  lines,  i.e.  the  " aeqiializalion  ratio"  of  the  forehend 

to  the  lips  is  2  ^  =  1.87. 

The  upptirution  of  the  lino  is  nlwavs  closely  sncccftsive,  and  the 
vtirtulions  caused  by  beginiiiug  with  un  aperture  too  wide  and 
sradunlly  narrowint;,  or  reversing  this  proceeding  ;  by  applying  the 

ronstaiil "  compass  first  or  last ;  by  varying  the  absolute  distance 
between  the  rompaiss  points,  are  all  worked  out  in  detail.  It  is  alfto 
cviilent  that  a  constant  as  well  as  a  variable  error  will  come  Into 
play.  Thi'  following  table  summariseB  the  resulta  of  the  first  por- 
tion of  his  experiments : 


Ooutant 

DtttttlOM. 

latSetlet. 

ForebcM 
to  Up. 

l.OtW 

i.s&a 

ad  Series. 

Porohrftd 

u>  Wriit. 

<ihSL«iiM. 

Palm  to 
Fiir«heail. 

MhSerlM. 

Palm  to 
Vbmhaad. 

Mean  of 

4ihuid 

Sth8«rlt« 

si 

U 

-a 

Forehead 

to 

Flow 

•Dp. 

4  Lino«. 

8       '* 
IS       " 
W      " 
SQ 

1.01  lift 
0.0703 

0.072 

i.ma 

1.048 
1.087 
1.016 
1.032 

0.082 
0.096 
0.AR0 
0.985 
1.003 

1.012 
1.022 

1.013 
1.000 
1.017 

0.5 
1.0 
1.5 
2.0 
2.6 
3.0 

1.051 
1.055 
l.(H4 

i.oaa 

1.028 
1.025 

Eadl  Mtto  to  bM»d  Opon  S40  olieerval  tons,  and  the  distancee  were 
alwim  applied  tnuureiMly.  An  imtK^rtant  Te^uU  is  that  the  ratio 
in  alTtM-toii  by  thr  Ab«t(>tuto  fixe  of  tlie  distance  appHeil,  the  ratio 
«pprviAt-hini£  iinitv  as  tho  distance  increase:^ 

Many  irrv^ulHrUics  on'ur  ;  while  in  the  4th  faeries  the  forehead  has 
a  finer  •euRibility  than  tho  palm,  in  the  fifth  series  this  is  peveroed. 
It  in  also  to  1h»  noticixl  tl>at  this  metho,!  iioc»  not  show  nearly  as 

nt  dilTrtiMU'es  between  tho  aeTenitMe  jurts  of  Uit*  skin  as  Welwr 
I  witli  the  mctlKxi  of  "  Jurt  oboicmible  dilTerenr«'^." 
The  individual  difforrnor*  of  the  four  obwrvon*  w  ho  were  tested 
Wert*  "Hcbt  :  the  effe»H  of  practice  was  quite  marker!,  as  shown  by  s 
det'i'  A(^)ualluiW«n  ratio :  and  the  average  deviation  (rari- 

ablr  '  aKnit  K,5  per  <vni  <in  Srrire  IV.  tt  lx>ing  considerably 

•uuUier  lu  u\o  UtTgw  divlaiicee  Ihan  in  the  ritorlcr  ones. 
A  tew  oih«r  quewoin  Ihat  wwe  asked  wen  these : 
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(1)  If  I  have  tilt;  aequalization  ratio  of  Ibe  wrist  to  Uie  forehead 
and  also  of  the  foreheu*!  to  the  lip.  by  multiplying  th&  two  will  I 
get  the  same  ratio  for  the  semsihilitv  of  the  wrist  to  the  Hp  an  I 
^ouhl  by  actual  expmiuent?  For  tlae  instance  just  noted  this  Is 
found  to  hold,  the  calculated  ratio  being  l.-ti)12  and  the  observed 
l.*i8I4.  A  similar  comjiaritioii  of  tlie  writit,  inalm,  and  flnt(er-tip, 
tiowevcr,  gave  a  disconiant  result. 

i'J)  It  waA  found  thut  t!io  Rcnfiihility  near  the  median  line  of  a 
limb  or  part  of  the  body  was  very  slightly  superior  to  the  lateral 
regions  immediately  next  to  it  as  well  as  to  those  farther  removed. 
(3)  On  ibe  tialm  this  method,  thai  of  the  "  rinht  and  wrony;  cases," 
and  that  uf  tue  "just  observable  diilerence,"  were  applied  tu  the 
rtlative  sensibility  of  the  longitudinal  to  the  tranpvorse  axis,  and 
all  three  atcree*.!  in  making  the  transverse  axis  suuiewhat  superior. 
Dr.  Camerer  concludes  that  the  reliability  of  the  method  is  not 
clearly  made  out,  and  that  the  assumption  of  certain  constants  is 
necessary  to  account  for  the  discrepancies  to  which  it  leads.  An 
attem pt  IS  also  made  to  bring  the  results  into  connection  with  the 
recent  views  of  Goldsnheider,  but  here  again  agreement  is  jmijo*- 
sible.  Tlie  facts  must  b«^  accentod  as  such  for  the  present,  and  their 
explanation  be  postponed  until  more  is  known  of  this  ever  widening 
field  of  researcli .  J.  J. 

VtUfrtwhungen  liber  den  FUMraum  d»r  Hand,    Erstc  Mitiheilung. 
Vou  Dr.  J.  lyOKu.    Arch.  f.  die  Ges.  rhysiol.,  September,  1887. 

With  body  fixed,  all  points  touchable  by  the  point  of  the  index 
finger  of  a  freely  movable  hand  and  arm  are  called,  in  imitation 
Kit  Heriug's  optical  nomenclature,  the  iacUU»pac«  of  the  hand.    The 
Hiliuear  distance  between  any  two  points  in  this  hcmispborical 
ace  is  called  the  tactile  tract.    The  nuclecir  point  is.  arbitrarily 
tioeen,  determined  as  the  point  in  the  median  plane  (between  the 
Etactile  spaces  of  the  two  hands)  where  the  imiex  lingers  meet 
l^hen  the  upper  arm  is  adducted  and  the  elbows  flexed  at  right 
langles.     In  tnc  tirst  series  of  experiment  a  horizontal  thread  was 
iVtretched  tbrouKh  the  nuclear  pomt,  and  gasped  at  that  i>nint  with 
[thomb  and  finger  of  each  hand.     At  a  signal  both  hands  moved 
[  Vyrometrically  out  with  closed  eyes  and   as  nearly  equal  rate  as 
[  possible  till  halt  was  called.    The  distance  travcrRo<l  by  each  hand 
rWM  measured  in  exjM^rimcnts  nn  about  'Mi  piirsons.     Kaeh  jicrson 
was  found  U>  have  a  preferred   hand  which  went  always  further 
than  the  other,  the  difference  being  from  one  tenth  to  one  half  the 
entire  tactile  tract,  and  often  with  an  apparent  maximum  at  loO-SOO 
mm.  from  the  nuclear  point,  from  which  the  experimenters  always 
tried  to  keep  the  distance  constantly  e<]ual  for  both  hands.    If  one 
,  hand  was  moved  passively,  neither  the  sense  nor  the  constancy  of 
i'tbo  result  was  affected,  yet  the  tactile  tract  of  the  moved  hand  was 
rery  slightly  increased.    Knowledge  of  the  constant  error  ho  was 
malcing  on  the  part  of  the  oxperimentfr  hud  only  a  temporary  effect 
in  correcting  it.     In  hospital  patients  with   unilatei-al  defect  the 
^symmetry  was  greatly  increasud,     When  both  huntls  move<]  at  the 
some  time  in  the  same  direction  the  medial  tract  was  always  consid- 
erably ;Kreat«r  than  the  lateral,  but  the  over-estimation  of  the  medial 
tract  diminishes  very  rapidlv  when  one  hand  passes  over  into  the 
tactile  space  of  the  other.     When  one  tract  was  marked  off  and  felt, 
Ood  another  to  be  moved  over  judgetl  to  be  erjual  to  it,  tlie  reiiroduced 
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tract  waa  conatanily  fn^^eater  or  less  iu  differeDt  peraona  with  IHUe 
reference  to  the  poniUnn  of  the  putlern  line  or  lU  directiun.  The 
chief  ground  of  jutlvtiiin  the  tJiaUnce  traversed  by  the  hand  is  the 
time  occupied  by  the  motion ;  to  judge  differentially  of  rapidity 
requires  much  practic*.  This  appeared  in  testing  Vie'rordl'a  state- 
ment that  a  point  drawn  across  the  hand  seemed  smaller  the  more 
rapidly  it  was  moved,  and  by  drawing  threads  and  wires  with  dif- 
ferent rupitUtietf  Ixjtween  the  thuinbH  and  finist^rs  of  paAsive  bands. 
Thus  if  tne  duration  of  the  impulse  and  of  the  movement  is  the 
Bame,  rapidity  \s  generally  neglected.  Equal  volitional  iinpulses 
give  rise  to  the  impression  of  equal  rapidity. 

Substantially  all  tliese  results  and  others  were  obtained  by  a 
different  method,  which  makeu  the  long  discussion  that  closes  this 
article  unnecessary,  as  long  ago  as  early  in  1882,  and  published  in 
the  English  quarterly  journal,  Mi»d,  by  G.  Stanley  Hall  and  E.  M. 
Hartwoll,  under  the  title  BiUiltral  Asymmetry  of 'Function.  These 
observers  also  showed  that  the  eye»  follow  the  same  asymmetric 
tendcncv  ;  that  there  is  a  constant  error,  which  was  measured,  in 
attempting  to  bring  the  index  tingers  into  the  r>osition  which  is 
designated  by  Loeb  as  the  nuclear  r>Lfinl;  that  tnere  is  a  constant 
asymmetry  in  reaction  time,  in  maximal  clenching  movements,  etc. 

TTntwtuchungen  ft&er  dU  Witrmettrahlung  dei  menwhlichen  Korpert, 
Von  A.  Makjk.    Vircbow's  Archiv,  January  and  February,  1887. 

These  extended  and  valuable  researches  were  made  in  Zurich, 
and  in  part  under  the  direction  of  Prof.  H.  Eichoret,  and  embrace  the 
study  of  heat  ra<liation  in  both  normal  and  morbid,  especially  fever, 
states,  but  later  pathological  ntuiiies  are  yet  to  he  described  in 
detail.  The  formula  of  Dulong  and  Petit,  that  the  heat  radiating 
from  a  body  is  proportioniil  to  the  fourth  power  of  \\s  absoIuUi  tem- 
perature, does  not  apply  to  living  bodies,  which  lack  a  consUml  con- 
stitution internally  and  superticially.  All  formulae  agree  in  matdng 
ra<Uation  decreasti  with  decrease  of  beat  forconstantconditious  with 
lifclesit  bixUos,  while  for  the  human  body,  csjicciallv  in  fever  where 
anti-febrile  medicines  arc  tiffed,  radiation  of  heat  incrcascii  a«  the 
boily  cooU.  AH  previous  studies,  from  Scbarling  in  1849  to 
d*Ar.4onTal  in  !885,  followed  the  same  method.  A  naked  man  was 
placed  in  a  receptacle  in  a  room  of  constant  temperature,  and  after  a 

S'ven  timt*  the  difference  of  temperature  between  the  receptacle  and 
e  roijm  was  ma<]e  the  basis  of  calculation.  This,  however,  dooB 
not  show  the  normal,  but  rather  the  artilicial  loss  of  heat  The 
method  used  by  Masje  was  to  allow  the  heat  from  any  exposed  part 
of  the  body  to  nuliate  Ihrotieh  a  closed  card-box,  to  avoid  air  move- 
ments, upon  a  tine  metallic  electric  conductor,  whereby  its  resistance 
U  changed  ^jroporlionally  to  the  elevation  of  the'  temjwrnturo. 
Another  equilibrating  conductor  also,  of  long  slriim  of  tin  foil  on 
gutta  percba,  is  used,  and  between  the  two  is  a  galvanometer. 
When  the  two  eonductore  are  at  constant  temperature  and  a  carrent 
ia  allowed  to  pass  through  them,  the  effect  of  the  two  can  be  so 
exactlv  balanced  by  a  rhoochord  that  no  deviation  of  the  mirror  of 
the  galvanomet-er  \»  olwucrved.  But  if  one  is  exp<tfled  Ui  the  radiant 
hoat  of  the  hand,  the  resulting  dlilorcnce  of  temperature  in  tlie  con- 
ductors is  very  acnirately  reeordod  by  the  galvanomeler  in  excur- 
sions directly  proportional  to  the  beat  absorbed  by  the  eonductorA. 
By  til  is  method  the  following  results  were  reached.  After  uncovering 
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a  part  of  the  body  usoiilly  covered,  the  radiation  of  heat  from 
it  increaeos,  not  ufwuvs  constantly,  but  with  variations,  and  tbifl 
increase  is  more  rapfd  if  the  (tiirroundiuR  teini>erati]re  In  low. 
^rte  normally  uncovered,  as  the  hand  and  face,  radiate  heat  about 
unifonnly  all  times  of  day.  Under  the  same  meteorological  condl- 
tionfl  of  atTnoHphcric  humitlity  and  harometric  state,  radiation  in  the 
Bame  person  varie«  from  day  to  dav,  iih  tloes  the  relative  radiation 
from  different  jmrtft  of  the  lH>dy.  I^aiHalion  is  least  on  piirtH  of  the 
body  covered  with  hair  ;  it  ib  more  on  dcxor  than  on  extensor  sides  of 
the  limbB,  especially  the  nrms  ;  on  symmetrical  points  it  varies  but 
little  ill  auullj^,  but  sometimes  muchm  children  ;  the  average  radia- 
tion from  covered  juirts  is  less  in  women  than  in  men.  Extensive 
tables  of  the  amount  of  rmliation  from  equal  surfaces  of  different 
parte  of  the  body  are  given.  A  moderately  cold  or  warm  hulh  in- 
creases radiation  afterward,  as  well  ns  after  exercise  or  friction. 
After  the  inward  use  of  antipyretics,  radiation  increiuses  as  the 
bodily  temperature  sinks.  The  author  believes  the  cause  for  increase 
and  decrease  of  radiation  is  to  be  sought  in  a  chance  of  the  physical 
and  chemical  constitution  of  tissues  which  is  under  the  control  of 
the  nervous  system. 

EifiJluM  (f«  Ktrwnaystemt  avf  die  ihUritche   Temperaivr.    Von  Dr. 
tJtjoLiso  Mosso.     Virehow's  Archiv,  October,  1836. 

This  prize  thesis,  by  a  younj:  brother  of  the  well  known  phyaio!- 
gist  of  Turin,  is  a  r^um6  of  a  more  extended  paper  published  in 
^Italian.     The  valuable  work  of  Heidenhain  in  1884  jiresenta  the 
history  of  the  conclnsion  now  so  fundamental  in  physiology,  that 
muscle  contraction  develops  heat.     It  is  only  bad  batteries,  however, 
that  do  CK>.     If  it  could  be  shown  that  heat  continues  to  be  developed 
after  the  muscle  has  ceased  to  contract,  that  the  increase  of  heat  is 
jjiot  proportional  to  the  work,  that  by  the  conHiant  contraction  of  a 
Koacle  the  temperature  of  an  organism  cannot  be  increased,  and 
bat  the  temperature  of  the  body  may  dimirii^^h  while  the  muscular 
rork  remains  the  snme,  tlien  it  may  be   inferred   that  heat  pro 
iduction  is  ftii  attendant  but  not  nt^cesaary  phenomenon  of  rontrac- 
Ition.    The  first  of  tho  above  statements  was  jiroven  by  stimulating 
Sex  frogs,  from  the  thighs  of  whicli  calorimetnc  reatlings  were 
taken.     Dogs  were  allowed  to  run  inaide  wheels  six  metres  in  cir- 
cumference for  HLX  hours,  and  rectal  meauuremeulH  of  temperature 
showed,  after  a  rajii"!  rise  for  the  first  hour,  n  gradual  sinking  for 
the  following  live  hours,  reaching  the  interine<liale  ooint  between 
extremes  of  temperature  at  the   beginning  and   end   of  tho  first 
ihour,  an*i  at  rest  sinking  rapidly  below  the  former.    The  tempera- 
rturo  of  Dr.  Mosso's  iKMiy  during  a  two  days'  march  was  not  in  rela- 
tion to  the  work  done.'  Again,  strychnine  increo-ses  the  temjH'ra- 
ture  of  the  animal  l)ody,  even  after  it  has  fallen  through  the  influ- 
L^ce  of  curara,  and  in  spite  of  the  most  complete  immobility  of  the 
fBlQsclefi.     In  dogs  the  rectal  increase  thuK  obtained  is  as  much  as 
Itiiree  degrees.    Of  the  three  places,  brain,  sinus,  and  rectum,  where 
pfteaaurcmenta  were  taken,  which  were  about  alike,  the  sinus  tern- 
peratare  always  decri'aeed  with  mtiscJe  work.     In  exf^erimenting 
with  drugs  cansingcon%*ulsinnH,  temperature  always  inerea»ed  before 
cramps,  anrl  the  blood  t-t^mnenitnre  in  the  right  sinus  often  fell 
during  crami*.     In  curarixe«l  animals  a  rapid  and  lasting  elevation 
of  temperature  was  observed  as  a  result  of  the  inHiction  of  pain. 
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Similar  eleration  of  temper«ttire  was  obc^p^  in  man  as  a  resolt  of 
pain,  but  here  the  contiitiunn  were  more  complicatetl.  The  rectal 
temperatare  of  4o^.  which  is  verv  stuHVptibfe  uf  variatiuii.  rose 
sbarplT  at  soand  of  asni^n,  and  ^tifl  m'>re  from  the  amotions  •'vin- 
nectea  wiib  bringing  tbem  from  tJie  cool  i-i>ll:Lr,  when-  thpy  (ttx-ikt 
the  night,  into  the  Isboratory.  and  also  on  eeeine  other  <Ji.*jzs. 
^notion  alflo  increased  tlie  teniixTHtuir*  of  pigt'ons.  A  strongj 
emotion  of  joy  caused  in  the  author  an  Increai^e  of  temperalL 
amountini;  to  nearly  a  d^ree,  which  had  only  sunk  to  half  a  dc 
four  hours  later. 

Four  Certdral  heat-CcRtre*,     Bv  Isaac  Oft,  M.  D.,  and  Willzax 
3.  CABTKJt.     Tlienipeuxic  Goietle.  8ept.  15,  18^. 

In  previoofllv  published  results  I>r.  Ott  claims  to  have  shoTm  that 
ferejr  b  mainfy  a  disease  of  the  nttrvous  centres:  tliat  albumoee 
peptcmes,  the  leucomoine  neuKne.  product*  fever  through  the  n« 
TOOB  RVBtffm  ;  thai  antipyretics  prrKliirt>  fever  by  nctiii]^  on  it,  and 
that  the  ft8crij>tion  of  fever,  sl*'ei>.  and  the  action  of  |>eriphemi  irri- 
tants to  modifications  of  circulation  is  entirely  orroneijus.  In  this 
article  he  attempts  to  define  more  minutely  the  heat  centree  whicJij 
he  claims  to  have  been  the  first  to  discover  about  the  corpus^ 
striatum.  The  melhml  was  calorimetric  observations  oa  trephined 
nibbiti«.  Four  centres  are  found  :  I,  in  front  of  and  lieneath  the 
corpus  striatum  :  2,  on  the  mclian  ^ide  of  the  nodus  curiosius ;  3^ 
the  parts  alx:>ut  .S^hiff's  crying  centre  ;  4,  the  anterior  inner  end  of 
the  optic  thalamus.  The  last  causes  the  highest  rise  of  temftera- 
ture,  out  the  elevation  caused  by  2  and  :t  lasts  longer,  sometimeisl 
more  than  three  days.  These  centres  have  excilury  and  inhiliiiory 
power.  Kespirstorv  and  circulatory  changes  attending  puniture 
have  no  tliermal  cftect.  Puncture  may  either  remove  their  inhibi- 
tion on  the  spinal  thermogenic  centres,  or  cause  them  to  act  vitfa 
these  AS  exciting  centres  in  exciting  increased  chemical  metamor- 
phosis uf  tissue.  In  an  earlier  article  {Journal  of  JVmww*  and  MenitU 
i>uiMJM,  Julv,  1SS7)  I>r.  i'nt  claims  to  have  shown  that  the  thormo-1 
inhibiton.'  tUtres  decussate  at  the  nib  of  the  ealamtis.  and  in  still 
another,  this  indefatigable  experimenter  (all  in  his  private  labora- 
tory at  Kaston,  Pa.)  has  cxptore<l  the  relation  of  the  thermogonetic 
apparatua  to  atropine  {Therapeutic  Oatette,  August,  1887). 

RiOftionutH^n  dtr  Temperatur-Ktrtpfindunffen.     Von  GoUMCBB|X>t3L 
Berlin.  Pbysiolog.  Oesellschaft,  June,  18{$7. 

A  BUB]tendc<l  metallic  ball  was  so  bung  that  displacement  of  it  in- 
volved the  breaking  of  an  t-Iectric  tin-iiit  Hir  rhrcuitlngicjil  measure- 
ment. The  wlimuluis  was  made  with  dosed  ryes  and  by  active  motions 
of  the  person  stimnlnted.  and  upon  many  different  dermal  points.] 
The  chief  results  were  that  temperature  seusations  come  to  conscious 
ness  later  than  those  of  contact,  that  cold  is  p^rceivetl  much  sooner 
than  Iieat  (15^  C  and  50°  C),  and  that  this  difference  increase*!  with 
the  distance  from  the  brain,  til)  it  rcacheii  the  relatively  enormous 
amount  of  al>out  half  a  second.  With  feebler  degrees  of  thermal 
stimulation  both  the  average  and  personal  errors  increased,  as  did 
the  time.  Still  greater  retardation  of  sensation  from  heat  has  Nen 
obet^rved  (Stern-<")ppt'nheiui)  in  labes.  GoI<Iwh«'ider  does  not  think 
this  difference  between  warm  and  cold  due  to  different  centripetal 
paths  nor  to  difference  in  peripheral  stimululion.  The  cause  is  not 
yet  apparent. 
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Zur  Phyrialogie  de*  Oachleehtsapparate*  df»  Frotehei.    Von  Trot.  J.  K. 
Tarchasofb-.     Plliiiier's  Archiv.  1RS7,  pp.  S20-S51. 

Spallanzani  and  GoUz  hail  founil  that  the  sexual  embrace  lasted 
ifntm  four  tft  ten  dayH  till  the  last  egg  had  appoarnd  and  been 
pfriiciificd,  and  that  not  only  the  »tn)ng  fore  l«gB  and  tUnrabB  of  the 
male,  which  were  so  flrmlv  locked  together  that  they  could  not  be 
I  parted  without  lesion,  but  itie  whole  nervtiug  and  mtii^ciilar  apj^aratus 
f  of  embr&oe  wax  in  a  MoXg  of  titroug  and  constant  tonic  excitation. 
IX'CJipilation  nor  burning  <lid  not  interrupt,  nor  burning  nor  abscis- 
fsion  of  limbs  of  the  inalo  prevent  a  renewal  of  the  act.     To  annwer 
the  question,  what  is  the  impulse  that  proooode  from  the  female 
and  what  ih  the  Meat  of  excitation  in  the  male,  Golt/.  removed  the 
pOvarie**,  conl  and  brain  and  skin  along  the- back  nf  the  female  without 
'Iwaening  the  ardor  of  the  embrace  by  t!»e  male,  which,  however, 
refused  a  male  rewed  into  the  akin  of  a  female,  and  omcluded  that 
every  part  of  the  female  had  a  certain   attraction.    The  various 
senses  of  the  male  were  successively  eliminated,  and  the  conclusion 
[xeacheil  that  tht;  lUlmetion  aiToctod  its  every  sensory  apparatus. 
iThe  retlex  meclianism  of  the  embrace  was  found  to  be  located  in 
the  upper  part  of  the  cord,  and, to  be  excited  from  ll»e  skin  between 
'  the  fore  legs,  and  after  decapitation  the  tinger  of  a  man  is  clasped 
OS  tightly  as  the  female  with  intact  brain,  but  if  this  skin  is  removed 
lh»^  enih'racet  no  longer  takes  place.    Ca.stration  did  not  affect  the 
passion  of  the  male  nor  even  relax  bii*  embrace,  but  Hixits  were 
I  jonnd  on  the  akin  where  the  application  of  acids  relaxed  the  embrace 
f^f  the  retlex  frog.     After  rej'eating  and  cnnfirming  these  experi- 
ments, Tarchanoff  cut  out  the  various  internal  organs  of  the  male. 
Including  tastes,  one  after  antithcr  during  the  cmorace  without  re- 
laxing it.     Only  the  emptying  or  excision  of  the  seminal  vesicle 
caused  voluntanr*  relaxation  and  lasting  nexual  indifference  of  the 
male.     The  same  result  followed  section  of  the  nerves  cuniiocting 
these  vesicles  with  the  central  nervous  system.     Kelnxution  nf  the 
embrace  by  inhibition  caused  l*y  painful  reagents  is  far  cooler  near 
itH  beginning  than  near  it^s  end,  and  willi  intact  than  with  excised 
brain.     Stimuli  of  the  thalaiid  or  anterior  portions  of  the  cori>om 
bigemina  are  esi«?cially  elTective  in  relaxing  the  embrace.    This  in- 
bibitiou,  the  author  iucliuc.**  to  think,  is  direct. 

Eln  fftkreutter  Jl^fl&r  heim  FroKhe.    Von  0.  Lasobkdorfi'.    Arch.  f. 
Anal.  u.  Physiol..  1887,  p.  Ul. 

If  a  frog  is  held  in  the  hand  so  that  its  hind  legs  hang  down 
looMclr,  and  Ihe  skin  near  the  eye  i*T  tymimnuro  be  stroked  with  a 
blunt 'instrument,  the  leg  on  the  oppoh'ile  side  in  strongly  Hexed  and 
jibilucted,  and  the  web  between  the  toes  unfolded.  Tlie  mrtvement 
is  Ir-tanic.  and  continues  some  time  after  the  stimulus  is  removed. 
This  redex,  not  provided  for  by  Plliiger's  laws,  succeoils  on  nearly 
every  frog,  and  oven  if  the  hemisphercji  and  mid-brain  are  re- 
moved, but  is  inhibited  by  strong  sensory  stimulation  i>n  the  same 
wJe.  With  electrical  stimulation,  when  the  kathode  is  applied  to 
one  and  the  aui>de  to  ihe  other  side  of  the  head,  the  experiment 
Bntx-eeds also,  but  best  of  all  with  contra-lateral  telaniziiig  induction 
current*.  The  crossing  must  take  place  beneath  the  moiiulla,  but  in 
«hat  region  of  the  cord  it  is  not  determined. 
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Myographitfhs  Verxiwhe  am  Uthsnden  Mtn»ch«n.     Von  A.  Fick.    Arch. 

f.  d.  Ges.  Physiol.,  September,  1887. 

Change  of  tension  in  muscles  so  dispoeed  that  their  leneth  caimot 
vary  in  called  isomeric  coiitriiction,  and  an  apparatus  Je%'ieed  by 
Pick  to  Bhow  this  chaneo  of  t«nBion  is  called  a  tension  indicator. 
The  extended  hand  was  laid  in  a  simple  frame  with  tlie  nalm  or  mir- 
faco  vertical,  the  lUumb  directed  upwartls  with  ita  Dall  resting 
Againnt  a  solid  wooden  surfat'O,  and  the  index  finper,  to  the  (»ctv>na 
joint  of  which  tho  indicator  waa  atluched,  in  a  horizontal  direction. 
The  changes  of  length  were  of  course  not  alwolately  excludetl,  but 
were  re^jiaterod,  greatly  magnified,  by  a  very  fone  lever.  Electrical 
stimulus  was  ap^i^ie<l  to  the  alxluctor'  indicia.  Thus  it  was  possible 
to  reckon  what  Wobor  cuUwl  the  ''absolute  muRCular  power,"  or 
the  direct  pull  of  the  miwde  on  that  part  of  the  bone  leverage  to 
which  it  is  attached,  which  \»  u  magnitude  ol  the  same  order  as  that 
which  Koeter  by  another  method  determined  for  the  muscles  of 
the  calf  of  the  leg.  No  endurable  degree  and  no  frequency  of 
electric  stimulus  can  excite  the  same  degree  of  tension  as  the  will, 
but  only  at  most  about  two  thirds  as  ranch.  A  tetanus  can  develop 
from  SIX  lo  ten  times  as  gt^at  tension  us  a  Kindle  shuck.  While  a 
frog's  muscle  of  about  tJ»c  aamc  size  develops  great  energy  of  con- 
traction from  a  single  shock,  a  series  of  tctanixingshorkHcan  hardly 
develop  double  the  energy  of  one.  The  voluntary  and  electrical 
stimulus  Hummate,  hut  the  greater  the  volnntan'  tension  the  U-ph  is 
the  additional  teiuiion  caused  by  electricity,  llie  interval  of  time 
between  the  individual  shocks  is  within  wide  limits  indifferent. 
Besides  this  increased  tension  llie  electric  slimnluH  there  is  a  later 
reflex  diminution  of  the  voluntary  tension.  If  the  latter  was  maxi- 
mal, only  the  reHex  effect  is  seen  on  the  indicator. 

[Tebtr  Ataxia  und  Muskeisinn.    GoLDttciiEiDuo.    V^erhaadlungen  der 
Physiol.  Gexellsch.,  Berlin,  August,  1887. 

Dr.  Goldscheider  reports  experiments  which  favor  the  Leyden 
theory  of  Bpiual  ataxia  ^which  ascribes  it  to  lesions  of  sensory  trnctsj, 
as  opposed  to  the  theory  of  Erh  and  Frie<lreicli  I  which  ascribes  it 
to  centrifuf^ally  conducting  co-ordination  Gbrcs).  As  both  parties 
admit  that  in  rare  cases  there  may  be  extended  and  absolute  aiirre- 
thesia  profJuced  without  ataxia,  as  well  as  ataxia  without  disorders 
of  sensibility,  the  question  really  focuses  down  to  the  problem  of 
the  muscle  sense.  To  test  thitt  he  resteil  the  hand  in  a  planter 
mould,  palm  upward,  and  bent  the  index  linger  back  by  changing 
pressure  of  a  small  weight,  measuring  carefully  the  least  angular 
bending  at  the  lirst  joint  which  could  he  perceived.  A  faradic 
current  was  then  applied  over  the  joint  whitm  caused  nearly  com- 
plete umiwthesia,  witen  it  was  found  that  the  finger  Joint  must  he 
bent  far  more  to  be  perceived  than  before.  Thus  centripetal  im- 
pressions from  the  nerves  of  the  joint  seem  to  be  an  element  in  the 
perce|>tlon  of  puKsive  movement.  If  active  movements  are  attemitti'd, 
by  a  linger  thus  faradizcd,  they  can  no  longer  be  made  continuously, 
but  are  intermittent,  as  well  as  excessive  and  more  rapid,  in  other 
words  ataxic,  while  the  subject  believes  the  movements  U>  he 
uniform.  With  strong  currents  the  graphic  rcprcfientation  of  both 
flexion  and  extension  in  like  stairs.  If  the  e^e  and  attention  are 
turned  to  the  finger,  the  amplitude  and  rapidity  of  motion  are 
reduced  to  the  normal,  but  the  intcrmittencc  can  bo  but  slightly 
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reduced.  This  phenomenon  is  ascribed  to  a  reduction  of  Bcnsation 
for  chant;e!«  of  |K)(^itinn.  T}ii>  fcreatlv  inere-aMed  tbreflhold  value  of 
the  stimulus  of  co-ordinating  the  AcGon  of  antagoniHtir  muscles  \b 
the  closing  explttnatory  suggtslion. 

m^er  Unt«TKh«idungMeiten.    3.  v.  EatKS.    Vierteljahrscbrift  f.  Wiu. 
Pbilos.,  January,  1887. 

AcoordinK  to  Wundt,  perce}>tion  is  the  entrance  of  a  conception 
into  the  inner  field  of  vision,  and  apperception  is  itn  entrance  into 
the  inner  point  of  vision;  and  ho  ascribes  u  distinct  clement  of  a 
total  reaction  lime  to  the  interval  between  these  two  processes. 
V.  Kriesdoubtsthe  wisilomof  thus  intriHlucing  fl^irativc  expressions 
which  are  not  immeiliately  intelli};iblH  into  the  deHcriptioii  of 
peychic  procet<dcs,  and  tliink^  tliat  this  fonnulation  of  AVundt  runs 
sonic  ri«K  oi  overlooking  important  things  and  confnsing  different 
ones.  It  inclines  uncritical  minds  to  think  that  each  concept,  a 
certain  time  after  it  enters  the  field  of  mental  vision^  passes  on  to 
the  focus  of  attention,  and  that  thus  ajiperccption  time  of  «.  ^.  a 
complex  object  is  always  a  quito  <lefinite  time.  v.  Kries  therefore 
prefers  the  term  ditTerentiation  time,  ttrst  used  by  him  iu  1K77, 
because  tbo  different  qualities  of  the  same  object  arJ  known  in  quite 
different  times  depending  on  the  direction  of  attention,  etc.  In 
tiiese  earlier  experiments  tlie  task  for  the  exj:>erjroenter  was  to 
give  all  his  attention  to  determining  whether  a  nif^nal  hod  a  certain 
quality  {€.  g.  was  red  or  nut),  whi<;h  is  quite  different  from  re<-ognizing 
which  of  several  colors  appeared.  Again,  the  so-called  c-mcthod 
of  Bonders  reouircs  simnly  reaction  on  a  and  not  to  *,  and  is  not  to 
be  confonntleii,  as  \V'un<ll  docs,  with  a  cboiee  between  motion  and 
rest.  V.  Kries's  experiments  involve  only  menial  differentiation,  and 
hifl  results,  such  tut  that  localization  is  quicker  than  judinnent  of  in- 
tensity, optic  (lirection  than  distance,  and  acoubtic  localisation  lime 
increases  with  decrease  of  the  ansle  of  divergence,  are  not  to  Ims 
brought  under  Wundt's  rubrics.  Avnmlt's  metliorl  of  reacting  after 
the  judtrincnl  \s  ma«le  that  perception  hns  taken  place,  introduces  an 
element  of  introspc-ction  \vhich  is  too  variable  to  give  precise  results. 
Differentiation  tiiuf  pro]»er  is  liere  at  least  increased  by  a  value  of 
unknown  ma^itude,  and  it  is  impossible  to  exclude  cases  in  which 
the  impul.He  to  reaction  [)rc<^e<lt!«  knowledifi>.  In  such  a  series  of 
p«ychic  proccHScs  it  is  impo«ssiblc  to  bring  the  rf^action  alwavs  ot 
one  and  the  same  sta^e  of  each  scries,  as  much  go  as  it  would  he  to 
react  at  either  the  optic  or  the  acoustic  sensation  of  an  electric  sjiark 
at  will.  Results  by  Wundt's  method  are  therefore  doubteil.  Either 
the  reaction  istoo(|uick,  i>r  else  rellection  time  isadiUxl.  Of  Wundt's 
pupils,  all  have  found,  therefore,  too  long  reaction  times,  and  one  of 
them,  CattcU,  ev(!n  intimatx^s  that  v.  Kries  not  onlv  often  reiicted 
prematurely,  but  often  suppressed  results,  in  one  series  in  fai-t  more 
than  half  of  all.  This  v.  Kries  imlignontly  denies,  and  repeated 
his  former  experiments  only  to  find  them  correct. 

KritUchM  vn^  ETperimenUUas  Gbffr  den  Zeitnnn.   Von  Richard  Glass. 
Philosophiscbe  Studien,  IV,  Heft  3,  pp.  423-457. 

The  fact  that  in  the  sphere  of  the  time  souse,  more  than  else- 
where, the  conclusinns  of  different  obwrvcrs  stand  in  i^larinc  con- 
trailictioii  to  one  another,  induced  the  author  to  attempt  to  acid  big 
contribution  to  the  topic.     He  follows  in  the  footsteps  of  Estel  and 
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Mchncr,  and  ascd  the  same  instmment,  the  esnential  part8  of  which 
consist  in  a  device  for  roarkin;;  off  the  standard  time  by  the  interval 
between  two  electric  clicks,  and  for  meaenring  the  time  between  the 
loHt  of  tlicKe  (^liekH  and  the  Atoppa^e  of  the  apparatoB,  the  latter 
l>etn)r  the  titue  that  t\\v  wiibjert  rcji.inig  an  equal  to  tlio  tirst  interval. 
Vierordt  liad  found  that  snmil  mU^rvalri  are  ((ver-ev*tiniated,  lar^ 
ones  under-estimated,  an  indifTi'venfe  point  (where  the  estimate  is 
correct)  intcr\-eninf;.  Eeitel  found  tliat  at  the  mnUiplcf^  of  llie  time  nt 
which  this  indifferonee  point  occurred  tliere  were  likewise  maxima 
of  accuracy  of  jndt;ment;  he  alwt  concluded  tliat  Weber's  law  was 
not  applii'uhle  to  the  time  Mcni^e.  Melmer'n  r\^8uUtt  are.  that  the»e 
maximaof  acrtiraryf^K-nironly  at  the  odd  multijilenof  the  indifference 
time  ^.71  bcc),  the  minima  of  ai'curacy  oeenrring  at  the  even  multi- 
ples, Dp  to  about  11.4  see.  Furthermore,  that  intervals  up  to  .7  pcc. 
■were  exi^rgerated  ;  intorvala  from  .7  sec.  to  5  eec.  were  unrlcr- 
eetiniated.  and  larger  intervals  again  exaiJcerated.  The  aullior 
8ubJe<?tB  thej*e  rcAuHH  to  a  rigorous  eriticism,  the  outcome  of  which 
iB  that  a  harmony  in  the  reMultn  eau  be  brought  alxtul  only  by  not 
working  the  result*  for  more  than  they  arc  worth,  ami  by  taking 
into  account  the  method,  the  unavoidable  individual  differences, 
and  the  rouph  and  unusual  sense  exercise  that  is  employed. 

Hit!  own  results  are  as  follows:  The  standard  timet*  in  the  first 
flcries  were  the  mti1ti)>les  of  .7  (in  tlie  main)  up  to  15  ace.  ;  and  100 
ohBcrvations  on  each  time  were  made.  He  fiudis  that  (Kjintii  of 
greatcftl  accuracy  arc  at  2.8,  7.8,  9.3,  lli  and  14.'J  sees.,  and  of  mini- 
mum  accuracy'  at  5,  8.5,  10,  12.8  and  15  sec.  This  does  not  sfrree 
with  the  periodicity  of  Mehncr,  but  shows  two  groups  of  relative 
indifference  (Kunt-s.'each  ri.>sine  bv  an  interval  of  about  5  sec.  (2.8, 
7.8,  12),  (9.3,  1-1.2).  The  result-  of  the  second  and  more  extended 
Berl(*s  w  that  the  differenee  In-iween  the  jjoinls  of  irreaiest  uccurany 
is  quite  regularly  1.2J5  sec,  with  the  exception  that  at  .s  sec.  ihene 
is  a  point  not  thus  included.  The  law  for  the  points  of  least 
accuTBcy  cannot  l>e  traced.  If  we  take  into  account  that  all  the 
judgments  are  too  long  because  they  include  parts  of  a  reaction  time 
ancf  deduct  -'n  ota  see.  on  this  score,  all  the  intervals  (excepting  that 
at  ,8)  are  under-estiniateil.  The  general  conclusion  supwirts  Vierordt 
and  oppotH'M  Meliner.  Regarding  Weber's  law  tlie  author  eoncUideu 
that  while  decided  deviations  from  this  law  occur  (some  of  which 
can  be  explained),  yet  there  is  a  strong  tendency  to  follow  the  law 
aa  closely  as  the  nature  of  the  experiments  would  load  one  to 
expect. 

It  will  bo  seen  that  while  this  paper  forms  a  real  contribation  to 
our  knowledge  of  the  time  sense,  it  by  no  means  places  thiA  topic  In 
the  clear  light  in  which  it  should  stand  to  gain  re<'ogniiion  as  a 
branch  of  accurate  science.  J.  J. 

Beitr&ge  zht  Theorie  der  annlieh^ti  An^merks'tmkeit  vnd  der  aetiven 
Apperception.     Von  N.  Laxob.     Phi!os.  8tU(lien,  Bd.  4,  Heft  7. 

Attention  strengthens  sensations,  so  that  even  very  weak  ones  ma^ 
eclipse  in  consciousaess  those  objectively  far  stronger.  But  for  this 
fipecifie  power,  prcHcnt  aensations  would  expel  con(x»ptfl,  memory, 
etc.,  because  the  former  arc  more  inten.«e.  Attention,  however,  is  no 
extraneous  power.  It  Is  a  name  for  tbc  process  of  reinforcing  one  act 
of  impressions  by  another  set.  In  attention  the  will  docs  not  work 
directly  on  concepts.    The  will  must  not  be  divided  into  motive  and 
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ttpjHirceptive  will,  and  it  cannot  inhibit  con[.'t?]itH.  This  whole  prob- 
lem has  grown  in  importance  with  the  decline  of  tlio  English  theory 
of  a>^K-ifiLion,  and  the  latter  \»  due  to  the  neglect  of  the  phenomena 
of  active  upperception.  Very  feeble  senfiiitionB  strongly  attended  to 
altcrnaUdy  vanish  and  prow  intense.  The  duration  of  the  pt^riodic 
wave  of  attention  e^n  time  he  meaeiired.  Helmltnlt/.  had  noticed 
thia  vacillation  of  unusunl  optical  impressions  in  experiments  with 
Uusaon's  discs,  and  Urhant^'chit.sch  had  noticed  a  Kimilur  pitenom- 
enon  in  the  tickinp  of  a  watch  not  due  to  objective  variation  or 
to  peripheral  organs,  but  to  central  ehanfjes  in  attention.  It  is 
obBerve<l  in  cases  of  perforated  tympanum,  un<l  no  cannot  be  due 
to  [leriodic  tension  of  entotic  muscles.  Tbat  this  is  not  due  to  the 
fatijrue  of  the  acoustic  nerve,  as  irrbantschitach  llionght,  in  ehown 
by  the  fact  that  when  the  phenomenon  is  observed  for  both  optical 
and  acoustic  sensationji  siniullnnnnusly,  the  two  perJodicitiea  of  the 
two  series  f»f  wntiatioiiH  ilu  not  ooiiiciile,  but  aro  »eitamted  by  a  Iixo<l 
interval.  Tliua  the  cauwe  cunnol  lie  in  independent  peripheral 
OT:punB,  but  must  lie  in  a  common  centre.  Lance  was  ableio  register 
these  vacillations  ol  intensity  chronoacopiojdTy,  not  only  for  one, 
liiii  for  two  kindfl  of  sensation  flimultaneously.  These  periods  are 
Ir.utreM-  for  sound  (SJyU)  4  HecoiidB).  m-xt  loiijrest  for  UnliV  (3  to  3.4 
6i'coiid»),  and  shorteitt  for  faint  electrical  stimuli  {2.5  to  2.')  seconds). 
The  average  variation  wjx*  les.s  than  one  fourth  of  the  entire  period. 

Ik  ia  lUpartitum  dn  Bung  circulant  dan*  I'Enc^haie.  Exj>eripncefl 
faitea  au  lalmratoirc  dc  phyrtioUigif^  de  I'Universil^  de  Brnx- 
elles.    JE.  Speul.    L'Enc6phale,  1887,  Vol.  I. 

The  old  theorj*  tbat  the  brain  was  congested  in  Bleep  was  first 
ciTfctivcIy  corabatted  by  Durham  in  186(1.  Since  then  the  anaemic 
stale  of  the  cort<'x  has  Iteen  experimentally  proven  in  four  ways: 
1.  Kv  exfterimentntion  on  animalH  by  (1audi>  Bernard,  \Voir 
Mitc)iell.  and  others  ;  2.  A  little  later,  liy  olwcrvations  of  the  rafive- 
nicnte  of  contraction  and  expansion  in  patients  who  have  lost  n  part 
nf  the  t*kull  ;  3.  By  observations  on  the  same  class  of  patients  by 
the  more  precise  prapbic  method — last  and  ebiefeat  by  Moaso ;  4. 
A  method  preferred  by  Mammond,  of  opbthalmri.t«oopic  observation 
of  the  retina  as  reilectinp;  the  vascular  state  of  the  brain.  The 
roptb'j'i  of  Spehl  was  to  apply  about  the  neck  of  a  rabbit  an  appa- 
mtns  by  which  all  connection  between  the  head  and  tnink  could 
be  instantly  arrested  and  decapitation  be  then  carefully  made.  Five 
animals  in  the  normal  condition  were  siibjeried  To  tl'iis  treatment, 
and  the  Heiiibt  of  tlie  whole  body  and  tbat  of  the  quantity  of  bbxKl 
in  the  head  and  trunk  earefuUy  determined.  Five  more  were 
treatotl  then  in  the  gatno  wav  in  astate  of  sleep  induewl  by  chloral, 
■nij  the  results  compared.  *rhe  average  proportion  of  blood  in  the 
head  in  the  latter  series  had  sunk  from  one  eighth  to  more  than 
one  eleventh,  coufJrminjr  thus  the  general  conclusion  that  in  sleep 
the  brain  a.s  a  whole  i;<  anaemic.  The  ni'Kle  of  experiment  iloe« 
nnl  of  eniirse  .i<huit  of  discriminatiim  between  the  ipiantity  of  blood 
in  the  head  and  in  the  brain  only,  and  the  inference  fnun  sleep 
prwinced  by  normal  filcei*  to  the  hypnotibni  of  chloral  is  obviously 
only  highly  probable,  "The  author'su^ffesta,  in  conclusion,  thai  the 
diJIerencea'o!  opinion  that  have  prevailed  may  !«  due  to  the  active 
purta  of  the  brain  being  congested  and  inacuve  parts  anaemie  at 
the  »amc  time. 
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II.-HISTOLOGY  OF  THE  NERVOUS  SYSTEM. 

Ueb&r  den  Ur»prunff  und  d«n  c^ntraUn  VerlauftU*  Nertnu  At 

WitUm.     Von  Otto  I)i:es,  Munchen.     AHg.  Ztficbr.  f.  PBrch., 

xun.4. 

The  author  studied  the  origin  and  central  conree  of  the  accessory 
nen'e  in  the  normal  human  cord  and  in  Die  cords  of  rahbits  in 
which  the  nerve  had  been  removed  by  v.  Gndden's  nietliod.  At 
the  level  of  the  olivary  body  ihc  acccaaory  fibrew  cease.  Below  tliis 
tliey  (irut  arise,  in  the  oblongata,  from  coUa  in  tlic  middle  of  the 
anterior  horn  (superior  nucleus).  This  group  of  cells  becomes  more 
lateral,  and  lictween  the  second  and  fourth  cervical  nerves  lies  on 
the  lateral  edge  of  the  anterior  horn  (the  me«lian  nucleus),  while 
below  this  it  occupies  the  base  of  the  liiteral  horn  (inferior  nucleus). 
Certain  tibree  emerge  at  the  level  at  which  they  arific,  others  run 
towards  the  head,  then  turn  at  riglit  angles  and  come  to  the 
periphery. 

Sulla  dtgeneraeiohi  diteendenti  eoruecutire  a  Unom  »perimenU%li  in 
dirertii  Kona  dtUu.  eorteccia  cerebrate.  Del  Dot.  V.  Makchi  e  G. 
ALGERt.  Ucvifita  Bporiment.  di  frcnuitria  e  di  meilicina  Je^., 
18K7,  XII,  p.  1*08. 

The  aulhoni  exp4'rimented  on  dogs  and  monkevs,  frtim  which 
they  removed  parts  of  the  cortex,  and  then,  having  alluwed  the 
animals  to  live  months  or  years,  searched  the  oblongata  and  cord 
for  degeiierations.  (1)  On  three  dogs  a  piece  of  cortex  1  .h  em.  on  a 
Bide  was  cut  away  from  the  motor  region  (P.  H.  C.  of  Munk's 
figures).  (2)  On  three  more  does  a  piece  of  the  same  size  Id  the 
intermediate  region  (F.  of  Munk)  was  removeiJ,  and  in  (^j  a  flnal 
three  a  portion  of  the  occipital  region  (A.  of  Munk).  (4)  linally  a 
monkey  bad  the  region  A  on  both  sides  removed,  nnd  wpiare  piece 
in  the  upper  third  of  the  central  convolutions  on  both  sides.  In  all 
sejies  there  were  mot*)r  disturbanees— most  marke<i  in  tlie  first  and 
least  v,n  in  tlie  ln.-il.  Henijory  dieturbanceH  in  every  case  als<>.  These 
were  ioast  marked  in  the  first  and  most  so  in  the  last.  The  dia- 
turbani'ps  did  not  in  either  case  entirely  disappear  during  the  time 
that  the  animals  were  allowed  to  live. 

The  degonerationB  found  were  distributed  among  motor  and 
sensory  tracts  in  the  cord  in  a  way  roughly  indicated  by  the  rcoc- 
tions  of  the  animals.  In  1,  degenerations  were  found  in  the  croaoed 
and  uncrossed  pyramiilal  tradsand  some  fibres  in  the  columns  of 
Burdach.  In  2,  partial  degeneration  of  the  crossecl  pynimidal 
tracts,  extensive  de&;cneratiou  in  both  columns  of  Burdach,  and 
scattered  atrophic  fibres  throughout  the  entire  section  of  the  cord. 
In  'A,  the  <legeneralionB  were  as  follows :  Complete  atrophy  of  the 
crossed  column  of  Burdach,  while  the  orossed  column  of  Gall  and  llie 
entire  uncrossed  posterior  column  showed  only  a  few  Jf^enerated 
fibres.  In  4,  the  monkey,  which  was  kept  alive  two  years,  the 
entire  extent  of  both  iK>Kt.  columns  waa  liegenerated,  and  there  were 
scattered  atrophic  fibres  through  all  the  other  parts.  It  is  con- 
cluded from  these  results  that  sensory  and  motor  fields  to  a  certain 
extent  coincide  in  the  cortex,  and  that  a  complete  crossing  of 
sensory  or  motor  fibres  is  not  to  be  assumed. 


■F^MwtawiiP   Utiirme.     Van  Iitr.  Jan.  tem,  in  Sttridt.     SeH- 
ecbrift  gftrTahnriqjfir.  1086,  B«(t«. 

the  Kpiimiio  fpyrrtes  benp  I^*^  "^  ""'- 

ifltw  an  ■■imaiDcl  bniu  wev^L  of  IGSJ  rs  a  'i« 

tfMiMT  cqpchid—.  after  CBrsCnl   ttudy  o!  (iirni.  thai  '  ii 

Ji  jKftiigL  mntt  Uw  iiiMiiiiiiiBienu-  sveiafe-    Thv  mu^s  -f 

Uk  ftawRt  of  BoUttrtw  ate  lilut  tbt;  EaroiWfU.  n- 

"Mayi  ftwiiiiflf  ttM«etetanmi.  tbereprv^'  >n 
.Ataiae  ase  in  aU  fcfieaj-  anr.'iiraiilr  i.    liir- 

^aatll0^caUaatleBtio:  » 

traiu  Umi  mdiaai?  as  saazja*  oi  a  ion  typ*.. 


fine  vf!i|cle!tcherH)-«iHaoniiKhf-  5)nKli«. 

L,  in  Gtbx.     SUiU^rt.  ti87. 


Frmo  a  oovful  ootapantive  Rr.  '  ^n 

(BaUumwifulansi    fim  ikwcHbni  h  d 

paxtt   "'■-■-''  '  '  !.Tii  uahi-  lor  tm-  ■u-rtse 

of  «ii>  Liad  rroDtal  enxl  nf  the 

lab,  Co.,  .^..■^4,  ,-..  .^.t/,--^;^.,,  '<.^<  >.-  uociMi.  Ammim'*  iwim 
vitb  thf  ■^^^pi^*l  oonTOUituni.  coTtox  ol  tlie  peduucul .  olfurutr.. 
tf  ti»tr  iam.  }«xfofal>aater..  ami  Uu  balt'L:!-  nIrii<-l<-.Tla>.  2.  Un-tiiu 
Haul :   Inner  naqpnal  d 

flq^oDF  in  tlH  two  licaiL^.  >•>- 

auaam:.    4.   I'fciiiriMtiiiii  jiiiUifc  .  Tiji  lUinu   prupruu  o:  :  i:- 

tiaoB  lauBcd — the  foroei*  and  a  port  ol  tlic-  irrniix  and  u 


r       AIM 


OnngUon.    Bv  W.  fiai«  'Wbttk.     Jnoni.  of  PhviiinlogT,  IS^, 

Vui.  vm.  Ko.  2. 

il  «ii:  s. 

AUd   •»!      '^■ 

tlie  latifhtcoi    1: 

4  dinsct  Tiilalmi  -'- 

oCbt:r  muimuuLui — hi  I« 

tiie  iiiuxiiiii  f'jetui-  1-: 

tbaS   is   likieadllU  W/k  iutvr  iv  uriLi  V.  lulj  u  ittuiiw«i  ^tl 

iBTO^flfi^  teinUbaBiMNBidi  ior  the -new  4ial^  I 

•ay.  oBgT,  gangBon  wteDBSBrtbcatipctywyitawfti^ 

Odm-  at*  StOtmSwtg  ier  Sinftmvkm)^.    Von  .7   9t^Tr^  ZItntrh.    .Uhr- 
faeeher  fttr  I^rciLiatrifc,  Ifl^,  Bd.  VI 1 

He  aadkcv  ktok^on  the  form  of  tiie  (v>: ..-  »^  ):H-.ni<M>iini>  tA 

be  explataed  in  the  mme  -wwj  that  tfac  external  l<<r  •■4 

of  vbicli  they  an-  rh»r»f1<T«ftc  Is  explaia«d.      i  ol 

fBrmr*  are  mecbaakal  aids  to  antritaon.    Tki«  U^>Of[r-<  <^ 

twmia  is  iaftieDOTd  by  all  the  naww  whidi  intfocncfr  ^  i<l 

Che  Inw  irignithince  of  the  oooToteting  of  the  mattct  can  oni^'  b« 
BBderaUiod  vben  all  Uieae  Caoloia  afe  onnaMowd. 
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SuUa  JitM  wtrvUura  dei  corpi  ttriaU  «  dM  ttUamt  oUta.  Bel  Dott. 
V.  Marchi.  Revista  BperiniGnt.  di  Frcniatr.  e«.,  1887,  3LII, 
p.  285. 

The  author  liert'  preaento  the  results  of  several  years'  inTcstig»- 
tion  on  the  wtructun?  of  the  corpora  etrinta  fltnl  thV  optic  thalami. 
The  entire  investigation  is  baeea  on  Golgi's  work.  He  finds  the 
cells  irregularly  Bcatt«?reJ  through  both  ganglia.  Those  of  Golgi'B 
first  type,  or  the  tiu-<-a1teil  inotur,  are  moHt  abamlani  in  tlie  optic 
Ihulumi,  while  those  of  the  mjcond  typo,  or  the  e^^tiAory,  uro  nioet 
nbundunt  in  the  eorpfira  ntriuta.  The  fibres  enl«*r  tlie  cells  of  the 
first  type  only.  It  follows,  therefore,  thai  he  coiiBiilera  the  optic 
thalumi  us  motor  in  function,  and  the  corponi  striata  as  sensory. 

IT^er  den  Kcrnuntprmig  de*  A-ugen-FacicUu.    Von  E.  MiifDifu     Nett- 
rologische-s  Ccutralblatt,  1887,  No.  23. 

The  author  pointn  out  that  in  DO  per  cent  of  the  cases  of  apoplexia 
Bftii^Ctiinen  tlio  uiouth-fuc-ialis  ih  uiTcctjed  wliile  the  eye-facijilit*  ig  not. 
That  in  bulbar  paralvsis  the  facial  nucleus  is  found  deirenerotcd, 
an<i  yet  the  eye-fucialis  ia  not  affected.  He  removoil  in  rahbits  and 
guinea  pins,  by  modification  of  the  method  of  v.  Guddeu,  the  muscles 
supplied  by  the  eye-facialts  on  one  side.  As  n  result,  the  posterior 
rart.  of  theoculo-motor  nucleun  on  the  same  side  was  found  atrophic. 
The  fibres  from  these  rolls  to  the  facialis  stem  run  apparently 
tbniugh  thu  i>osterior  longitudinal  bundle.  The  patholouieal  evi- 
dence, BO  far  as  it  exists,  favors  the  location  of  the  eye-faeiiuis  in  the 
homologoos  nucleus  in  man.  It  is  another  example  of  the  central 
concentration  of  the  nut-lei  of  associated  muscles. 

Ueber  d«n  l/ritprvng  and  den  ftntraUii  Verlauf  det  Aeiuticus.     Von  t. 
MoNAKOw.    Correspondennbl.  f.  Schweijser  Aertzle,  1887,  No.  5. 

T!ic  author  made  use  of  v.  Guddcn's  method  on  cab*.  As  a  reaalt 
of  tliosc  experiments  the  probable  track  of  the  ucustious  fibres  from 
tbo  periphery  to  the  cortex  in  piven  ap  fidlows :  Posterior  root, 
superficial  layers  of  the  tuborrulum  acusticura,  striae  arcuatae  acaa- 
tiitae,  fihrae  arcualae  cmssing  in  the  ra])he,  tlursal  meduUan-  sub- 
stance of  the  superior  olive,  the  inferior  lemniscus,  corpora  ^enreulatA 
interna,  posterior  bigemina  and  their  arm,  tomporo-occipital  lobe, 

U.  H.  O. 


ni.— ABNORMAL  PSYCHOLOGY. 

<1)  Jhr  Traum  ah  Natnmothwmdigkeit  wkUirt.    Von  W.  Bobbbt. 

Zweite  Auflage.     Hamburg,  1880.    63  pp. 

(2)  D<u  Ltiben  \m  Traum.     Eino  Studic,  von  Dr.  Paul  Scbwabtx- 

KOPFK.    Leipzig,  1887.    102  pp. 

(3)  Schiafund  Traum.    Eine  popular  wisBenschaftliche  DarflteUang, 

von  Dr.  FuiEouirn  Saioi-z.    Leipzig,  1887.    70  pp. 

(1)  IHfferent  students,  such  as  Strumpel  and  Hildebrandi.  have 
noted  that  tlie  materials  of  which  dream  inuiges  are  made  have 
come  either  by  suggestion  of  trivial  experiences  of  recent  waking 
life,  or  are  such  stimuli  inoor|X>rated,  with  little  or  much  modification, 
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into  tlie  dream  drama.  Robort  seeks  to  make  this  fact  the  key  to 
alt  ilreaintni!,  and  to  explain  the  pbenomena  as  a  necessity* for 
rational  iwychic  life.  Whenever  wc  receive  an  impression  we  tend 
to. net  ui>on  it,  to  elaborate  it  as  it  were,  and  to  appropriate  the 
nfiefnl  by  storinf!  it  away  in  memor)'.  We  receive  manj*  impressions, 
some  of*  them  of  intt^reat,  Imt  which  wc  have  not  time  to  attend  to 
wliile  wc  arc  busied  with  the  daily  duties.  At  nipht  tht-ee  impres- 
Mons,  thuH  temporarily  set  a?ido,  eome  up,  pressinp  their  claims  upon 
u«  when  we  have  leisure  to  attend  Uy  them.  Mijst  uf  theue  impree- 
nons,  together  with  refuse  of  ideas  digested  during  the  day  that  Ue^s 
like  chips  in  our  mental  worksliop,  are  swept  out,  chlelly  during 
t!ie  early  part  of  sleep.  But  mamine  dreams  are  more  einborale. 
These  work  up  undigested  material  which  is  of  use  to  the  pf^yehtc 
economy.  In  this  way  does  the  hrain  solve  our  problems  for  us 
durinj;  sleep.  Insanit\'  is  simply  an  overwhelming  flood  of  unar- 
r«nj;ed  idea;*,  and  hence  the  value  nf  sleep  as  a  restonitivc  to  sanity. 
Koberb  thinktt  alt  attemjits  to  cliist^ify  dreams  are  futile.  He  illus- 
trntes  his  thenn,'  bv  relating  and  explaining  various  dreams,*  also 
notes  dreaming  of  disease  and  of  drugs. 

(2)  Our  second  author  emphasizes  the  Idea  tliat  we  tiave  pAyehio 
activity  in  steep  t^i  such  an  extent  aa  to  make  dreamt^  the  real  life  of 
the  soul.  In  dreams  we  lose  nothing  of  our  character,  not  one 
jot  of  mental  power.  The  tlighty,  illogical,  magical,  disconnected 
and  incomplete  nature  of  dreams  is  due  to  the  fact  that  a  stable 
world  with  its  continuous  stimuli  has  been  shut  out  from  us  by  tlie 
closure  uf  our  senses,  and  the  stimuli  wedn  reoeivi?comt!  at  intervals 
and  in  a  sudden  way,  startling  us  and  exciting  our  cmotinnal  nature. 
Till!  mind,  as  Ix)tze  says,  of  its  own  i>ower  cremates  images  whim  the 
sign  nf  the  stunulus  presents  itself,  and  this  is  in  fact  the  sensation 
itself.  In  dreams  the  mind  likewise  can  rreate  sensations  just  aa 
real  as  iu  waking  life,  and  that  whetlier  there  be  external  stimuli 
or  no.  Even  in  waking  life  we  irnve  power  to  withdraw  our  atten- 
tion from  external  stimidi  and  iu  alMttraction  live.  A  sensation,  a 
perception  or  apperocption,  a  representation  (memory,  fancy, 
imagination^,  an  nalluctnation,  all  arc  one  simple  act  of  mtud,  but 
differing  in  mtensity  and  concomitants;  and  all  these  modes  wo  can 
exercise  whether  awake  or  asleep.  In  waking  lift*  wo  do  not  recall 
dreams  tu  any  great  extent,  but  likewise  in  sleep  we  liave  forjgotten 
the  objective  world  and  our  post  exptriencos.  All  the  different 
gradations  of  activity  felt  in  dreaming  may  be  experienced  wtiile 
awake.  It  is  all  a  mental  creation  like  unto  that  exercised  by  poeta 
and  dramatists.  The  laws  of  a^tsrx-iation  obtain  in  a  similar  manner 
in  b<itl»  states  of  life.  Dreaming  is  a  purer  activity  of  mind,  and 
shows  its  best  fruits  in  the  visions  of  seers  and  prophets. 
CX)  Vr.  f^'hol/  has  given  us  a  very  readable  brochure  coverinc  the 
tire  subject  of  aleej)  and  dreaming,  with  a  third  set'tion  on  sTeep- 
sness.  its  ctuises.  and  a  genenil  i-onsiiieration  of  the  hygiene  of 
ep.  Tlie  stanilpf»int  is  that  oT  modern  physiology  ;  the  figure, 
tiat  of  cbl)  and  How  of  the  tide.  In  sleep  tlie  cerebriil  activity  is  at 
xunlmum.  Plltigor's  theorj-  of  sleep,  elaborated  by  Preyer,  is 
_ied  as  the  best  theory,  though  it  must  be  confesseti  that  it  does 
'offer  a  complete  exjitanation.  All  activity  of  proU^plasm  is 
■•ccfim|t»uied  by  oxidation — thebreakingdownor complex  molecules 
that  have  jirevioiisly  l^ecn  built  up  in  connection  with  nlMorption  of 
oxygen.  This  absorljeil  or  intmmnlecular  oxvgen  is,  as  it  were,  a 
granary  that  furnishes  force  for  tlie  activity  o^  the  cell.    But  when 
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the  (vll  In  Artiv«  it  awm  an  oxYgeu  faMer  thao  it  reoeiTea  it  ( 

IImiu  uwrbiUMncfii  HiiabiiliHnj).  heooe  muet  csome  a  penod  of 
from  iwiivity  where  iuiHlw>Ii«ni  ha«  the  upper  hand.      Itaiiag 
luitti.l>i)lic  prttcean  the  products  of  docomponticm  ntber  is  the  • 
ami  cloK  lU  actlvitim.     Tlien  the  cell  d««ir«0  sleep.     When 
ivfuim  liHN  iMHsn  rlcared  away  and  the  wutemode  good  by  i 

firiH^MWM),  thi;  rvll  oDoe  more  Ut  rcjuly  f<*r  work,  ita  prof 
rrittible  nud  expluiJM  at  the  tint  MJntuluK.  the  cell  Bwakc 
wv  Irunofi'r  thin  nicture  tu  the  cellft  L-oti^titutin^  the  hi^er  peydiie 
guii^lia,  unri  hold  thut.  nicnta)  uctivilv  la  accuxuiianied  by  maA 
dc|*«niloiit  ufi  i-erebral  celt  ai'livity,  wo  have  a  good  explaoation  of 
thH  laiifw  and  phi'nnm(*na  nt  itletfp.  The  aatbor  then  explatna  the 
Uw»>  itf  ■h*<t|i  hy  uppliration  oflhe  ahove  hvpothesia. 

In  ojiiHidorkntt  dreatiiH,  UadeHtock  ia  prnicipally  followed.  The 
conlrollliitf  (-'oiilrL*  hi'iut;  atileep,  the  tower  contree  are  free  to  act  as 
thi-y  hiivt^  a  I'huiicc,  and  are  Htimiilatod  Umdivity  either  by  imptea- 
niitiih  of  ihi*  wiiihOrt,  or  from  the  abnormal  pr(>ces»e«  in  the  bodr,  or 
lastly,  by  tlienpniitaiieouM  play  of  the  least  tired  cerebral  cells  t&em- 
tM>lvr»,  recjilliriK  memtiricx  that  have  not  been  in  the  mind  for  some 
limn.  Much  i>oiiuf<  fr<im  Iho  vnat  region  of  the  QDCoiiBciouis.  In  the 
elabnratirtii  of  drrain  tmaffi'tt,  the  laws  of  aaaoclation  will  of  conrae 
hfi'l  frtHi  iilay.  The  attention  not  being  fixed  in  freer  to  respond  to 
faint  )m[ir(^HHionH,  honr^  inripient  diseaae  in  the  body  is  able  to 
ariiiiHe  |<ru[>heltr  dreauiH. 

Nu  attempt  t'un  hu  iniide  to  ^ve  atumpleteabfitraetof  a  paper  like 
t4iia,  which  in  ititetf  an  aluttrm^t  well  worth  reading.       J.  Ncuok. 

Zur  PaihotoffU  dst  OtdOehtnitm.    Von  Pr.  A.  Pick.    Arch.  f.  Peychi- 
atrie,  Ifim,  p.  63. 

While  partial  nnmcaia,  eapcciBlly  In  the  field  of  opeecli,  haa  been 
careliilly  Btiidied  of  late,  cnmiiaratlvely  little  ha«  been  added  during 
tlie  last  t4.>i)  yearn  Ut  our  kiiowlndi;!*  of  general  annienia,  and  the  caaee 
that  have  Ix'en  iitiidieil  with  detail  arc  mostly  progressive  and  not 
re){rttrtnive  rancfi.  A  married  wv>niHn  of  27  as  a  sequel  of  perit^jnitis 
quite  luHt  uu'tnory  of  hi>r  uwn  name  and  age.  mnrri&}^5,  child,  etc 
Wh4!n  Khe  rame  to  the  aAvlnm  at  Dolizcan,  of  which  the  author  la 
llie  direrlor,  slie  wan  unadle  to  remember  wln'tlit-r  ehe  had  taken 
her  luealM.  the  day  of  tlio  week,  the  year,  whether  she  had  ever 
seen  the  doetor,  etc.  (iradnally,  however,  the  details  of  her  paat 
life  were  rt^ealled,  reivnt  and  'remote  events  revived,  and  at  the 
end  of  three  months  her  memory  soenied  (^uite  normal.  Optical 
memory  inia^ea  HiM'ined  niont  eomuletely  extinguished,  so  that  the 
caac  may  illuslrato  asymbolisiu  in  the  changed  sense  that  Wernicke 
gave  to  the  term  aa  uriKiiially  auggested  by  Finkelnburg.  In  the 
caae  of  patieuta  who  confuae  "peraonB  and  objects,  get  lost  in  well 
known  atreeta,  cliew  (i»al,  exeiiange  ingrc^lients  in  cooking,  loss  of 
imimory  iinagea  is  prolwbly  the  real  cniwe  of  what  in  often  iliagnosed 
aa  deluHioim.  In  this  case  the  teats  by  questions,  pictures,  etc.,  were 
very  numerous,  and  the  law  that  the  most  familiar  concepts  of  daily 
life' were  flrat  regained  was  strikinirly  illustrated,  thus  affording  the 
often  deHi<U*rAlea  con»plenienttothe  frequent  observation  that  tbese 
CouceptH  wer*'  the  last  to  Ikt  lost  in  regenerative  cases.  Koempfen's 
law  that  loas  of  meniory  proceeds  baekwartl  in  time  from  the  trauma 
toward  childhfKKl.  and*  return  of  memory  is  from  the  remoter  past 
tu  the  preavnt,  is  aUo  in  general  well  confirmed  iu  this  case.    But 
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dnring  the  period  of  convalescvnco  the  {ntient  was  gtrongly  prone  to 
localize  evenU  in  time  according  to  their  vividneiw  in  her  memory, 
indicating  woaknesRof  aftiiociatire  processes.  The  high  degree  of 
apathy  shown  by  the  i>alient  in  the  lower  stages  of  her  mental 
obnaljilation  MH>m5  tn  nave  been  due  in  part  to  the  general  ex- 
hflUBikm  which  wt^kent^l  memon,-  ii\n<i,  and  also  In  t^tarl  to  tlic  Ions 
of  the  Btimulua  that  a  reguliir  ftn'pply  »)f  rot-inttry  i(niij;en  furnishes. 
This  patient  bad  po  mnch  t>etter  memor>'  for  auditory  than  for  visual 
images  in  youth  that  the  period  of  their  return  was  separated  by  a 
marlEed  intcr\'al.  Losa  of  memor\'  is  so  commonly  associated  viiih 
anrecoTerable  ca^es,  or  the  re«toratinn  of  memory,  if  it  occura,  is  too 
sodden  to  afford  opportunity  to  study  its  stages,  so  that  altt^ther 
this  rooiit  be  called  a  noteworthy  case. 

Jltti-ttratumt  of  Vn€on»ewu3  Mepwry  in  Diteam,  including  a  Theory  of 
Alteratitu.     By  Charles  Creiohton,  M.  1>.     London,  1886. 

This  book  is  a  remarkable  Ulutitration  of  interpreting  the  physio- 
logical by  the  psychological,  rather  than  the  reverse,  as  is  more  often 
done,  and  seems  to  have  t>wn  niiggt'sted  by  Hcring's  lecture  on 
"  Memory  as  a  Function  of  Organized  Matter,"  and  by  Hartmann's 
"Unconscious."  Conscioiisncs^  on  the  one  hand  and  generation 
on  the  other  represent  the  extremes  of  explicit  and  of  implicit 
memorv.  Generation  is  potential,  consciousness  actual,  memorj". 
Ever>*  lapHe  frum  or  retreat  behind  consciousness  represents  the 
tendency  to  involution  toward  the  above  acme  of  implicitness. 
Kejiairs  and  gron-th,  especially  of  now  tissue  after  traumatis,  are  a 
reminiscence  of  embryonic  activity.  The  memory  of  develo|>ment 
is  concentrated  in  the  ovaries,  and  ovarian  tumors  are  fantastic  and 
perverted  prodactions.  Reproduction  is  the  deepest  rooted  memory. 
All  diseases,  in  fact  all  reminiscences,  perverted  or  not,  is  of  earlier 
Mates  or  cxp<-r)ences  uf  the  individual  or  ancestral  organism.  A 
neurotic  person,  e.  g.,  has  a  retentive  memory.  Alteratives  are  means 
of  habit-breakmg.  Does  not  the  instinctive  floubt  which  arises  as  to 
the  flniiiulnesH  of  Dr.  Treiubton's  methrHl  imply  a  deei>-seat<-'d  dis- 
tnul  in  the  normative  nature  of  consciousnesa? 

Rtmarkdble  Com  of  Suddan  Lou  of  Memory,  F.  P.  Bavtks,  M.  D. 
CEIoglaod).  Am.  Journal  of  Insanity,  April,  1867. 
A  young  man  of  22  was  brought  to  an  English  asylum  in  Jaly, 
18B6»  who  had  apparently  Vmi  all  memory  of  his  own  name,  friends, 
or  post  life.  He  habitually  wore  a  puzzled  look,  and  spent  much 
time  in  trying  to  recall  his  post  life.  After  a  few  days  be  began  to 
have  "  ioHpiralion."  The  name  of  a  fiersfjn  1m'  knew  cmwy  back  or 
was  *'  revealed  "  to  him,  and  later  another ;  but  both  these  i>ersons 
when  written  to  denie^l  all  knowledge  of  the  man  descrilxHl.  He 
became  depressed,  and  wrote  intelU^nt  letters  indicating  much 
mental  culture,  to  others,  dcs<Tibing  him.Helf,  but  compelled  to  sub- 
iKribe  himself  as  '*  Unknown."  His  photograph  was  taken  and  sent 
in  vain.  After  about  four  months  it  was  half  believed  that  he  was 
maiiugering,  and  Ih'  was  put  into  an  unpleasant  war<l  and  told  he 
ehould  not  leave  it  till  he  had  ended  his  game  and  told  bin  name 
»nd  adflresH.  The  next  day  these  came  back  to  him  and  he  wrote 
letters  to  hw  friends  and  was  taken  away.  His  memory  now  returned 
rather  rapidly.  The  author  was  convince<l  that  the  lose  of  memorj* 
was  genuine,  and  that  it  came  on  during  two  daya  of  helpless 


854 


rSTCnOLOOHUL  UTKBATTBK. 


in  an  ahnormnl 
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stntr  in  wtuch  he  was  first  found  by  Uie 
n  a  clerk  of  ability  in  a  Urve  estab- 
<iy  k'U  l>eca»«ti  a  demand  u>r  more 
i^ppeared.    Was  il  epilepB>'  ? 


Thr  "■-■ '^•" 

ouiulit' 

latter  twt>  L'an  Ik*  tu  u  ■ 

woftkonn  thr  iriM.  nr 

In  tl)»  ^■arl^ 

betlt-r.     E^ 

or  rrplart'-! 

virv^nmeiii 

are  rt'-«-  " 

oortairi 

uaaa.  .< 

the  XvUtr  t>v 


/TaMi  ^N  /nMM»ry     Bv  A.  B.  RicUAfti«ais,  M.  D.    Am.  Journal  of 
IiiHiuilty,  A(>ril.  18S7. 

s  determining  habi»"''  ^'^-^-Marge  of  nenrooa 
tal  di»p»i«ition  ;  (ft)  '  mitU'r  externa] 

•.<^v\   m\A  dirt'ctory  [  r  tho  will.     The 

Ti-tlled.     l>iBeaiwe^)eciallr.  bowever, 
-f*  nrr  more  imitative  than  tiie  sane. 
■  in  >»e  best  mn<1iiip«l  forthe 
.  t-rj"  6xe*l  may  be  removed 
■.noir-iiuf.  uut  by  aTyutnont.  but  bv  en- 
Fixed  habits  of  treutm<>nt  br  fdivHiciana 
..-  .ad  babitA  of  patit.-uts.     llabits  of  taking 
L>f  tiltli  anvl  uDtiuiiieaB,  laxinefle,  de&trucllve- 
idal  propeiuatieft,  may  begreatly  mo(.liOeil  for 

_      |^'r>«'vortng  Ma|ilation  of  treatmcjit'to  individual 

caae*.  reincniWrin);  that  "oor  nerrooa  vyttem  grows  to  the  modes 
in  .,'  •is  cTcrciMxl."     Love  of  this  ulnptation  and  indiridaal 

hi  l>e?*t  guarAntf^'  that  a  nhy»ioi*n  i*  (crovring  in  excellence. 

Tu-  Hi-.^tr  hiu  tried  bis  rut-thml  with  ^reat  BucceeB  in  hid  own 
aaylunt.  Tlie  |.>aiii*[\t  miisi  l>e  always  placed  in  a  position  most 
favorable  to  rva^Mime  i^aiie  liaUtfk 

L4tttin  on  fA#  DUor4«n  */  laa^wa^.    ^  Profeasor  Biaxciii,  Naples. 

Alienist  and  Xeurotogist,  April,  1^*. 

This  article,  tmnKlated  hy  Dr.  Joseph  Workman,  of  Toronto,  the 
well  known  uud  «t)ll  vigorooa  odogenarijin  alienist,  represents  that 
the  four  elementan.'  faeturs  of  speech  (two  sensory— hearing  and 
seeing — and  tu     -  <peakin|E  aotl  writin^c)  which  have  been 

developed  and  i  1  in  the  evidation  of  speech,  connect  with 

functional  exlri:.- —  A  diverse  ports  of  the  brain  ;  ariling  and 
rcodina:  being  of  course  mueh  later  untLyeuetically  and  philogeneti- 
cally  iTian  hearing  and  upeakini;.  Hearing  is  locateil  on  the  fiivt 
temporal  ivnvolutiun  and  a  part  of  the  second  :  seeing  words  in  the 
inferior  ;i«riE-(Ml  lohiiU* :  ^peakintf  in  th^  Uhm  of  the  left  inferior 
fr      !   "  '  the  left  secood  fnontal 

:  lar^r  related  areas. 
t!  'i  ^i.uwi  .vi.h^.v  (iud  aw  motions,  and 

t } :  !  centres  within  the  field  of  hearing  and 

bi4  -  well  ss  the  wider  general  centres  are  twt 

cioeely  relatiHl.  i   disease  of  one  without  an  aJfeeiioa  6t 

others  \n  rure.  \  re.  t^«o.  is  the  focus  of  memory  images. 

Thus  >  ''ie  meaning  of  wonls,  as  is  the 

caae  u  ry  apha^  of  Wernicke,  or  tika 

vcrbul   Mi':i  M' -'^  Ml    i\u-vsui:iiii.  :iii<i   \n  otten  afi80ctati*d   with   para- 

Sburtiii.  Lic'hihetm's  view  that  the  inner  acoustic  image,  or  Interaal 
ictiou,  18  iudUpensable  to  correct  pronunciation  is  refuted  by  clinical 
factA,  Uts  iheorj  that  simple  vertial  deafness  is  due  to  lesiitn  of  the 
centripetal  auditive  paths  bufore  their  entrance  into  the  centre,  it 
being  sound,  is  u[>potu.rd  tu  that  of  ( 'harcot  and  Kuiitsmatil,  that  tills 
may  tie  due  lu  lesion  in  the  acoustic  centre,  while  speaking,  readu^ 
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and  wHting  may  be  possible.  In  cases  of  yaie  xerhaX  deafness  the 
acoustic  mAv  \te  reprettonttnl  by  tho  visual  image.  Bianehi  dunenta 
troia  Charcot's  view  that  verbal  dt^netn  and  vt^rlml  amnesia  may 
have  the  6ame  w^at.  but  in  the  first  rose  be  destroyed  and  in  the 
latter  only  miperficially  injiiro«l,  an<l  IioMh  that  aituu'^iu  luuy  In*  due 
t-  ■  •  --"Mion  between  the  idea  and  ;w<m."»ti<'  (■entre.  ur  due  to 
»  '  nt  of  iileation.     Verbal  blindncs*  i»  mm-h  k-se  apt  to  be 

nilh  psychic  lesion  tiian  verbal  deafness,  allhoti^h  the 

Ijiiu-r  ufien  cixxisu  with  intact  ideative  processes.  If  DeWatte- 
viJIf'V  view  l>e  correct  that  rcadini;  Is  i»o«isiblo  only  with  Iruo 
mneinonic  and  reproduction  of  acoustic  image**,  then  verbal  blind- 
D4-?«t  ouffLt  to  be  caused  by  iDterruption  bi^twecn  the  acoustic  and 
vioive  t-vnlre.  Au  interesti'ni;  caw  of  an  aphakic  is  eiven  who  could 
not  ;:*ii  th(?  name  "  hat "  from  weing  it  or  evi-n  touch  injr  it,  l>ut  just 

p-i'    ' i  '>>«-  word  bv  taking  thf  hat  and  putting  it  on  his  hca<l  with 

inth  lx»tb  liHndjj.  and  could  pntninini-e  the  wml  '*  key" 
>;  -act  of  turning  a  key.    Whether  this  it  sensory  (Wernicke) 

or  iii.tti.r  aphasia  (G.  Stewart)  it  is  hard  lo  tpJI,  hut  the  poat  Mortem 
6n<iiitg  <Uu  not  Indicate  disease  of  the  word-centre. 

On  different  Kind*  of  Aphatio,  ttith  »pfHal  R*f«rene«  to  ikeir  Clnmfi- 
eation  and  uUinuiU  Pathology.    By  II.  C.  Baj^ti.in.    pp.  2S.    1S67. 

Fourteen  forms  of  defect  in  speech  and  writing  arc  distinguished. 
Hie  basis  lit  anatomical,  and  Ihv  terms  commiRSurnl  aphasia,  glosso- 
and  cbciro-kinaesthetir  ccutn'  may  serve  to  suggest  the  chief 
novelties  in  this  vexed  field  of  cJassifieation.  The  puper  contains 
intereittlDg  and  new  cases  and  diagrams. 

Jk  la  Qu^ri*on  de  la  ParalyM  Oin^rtile,  et  df  Ut  Th^rie  dea  P»0ud*>'f(>liei 
Pariilt/tiquis.  Baillabgeb.  Anualea  Keilico-psychologiques, 
18S7.  Ko,  I. 

General  paralysis  is  so  universally  held  to  be  incurable  that  when- 
pviT  a  caae  of  recovery  has  been  rcfjorted  it  is  at  once  set  down, 
(•l>vi<ius  and  unique  a^  the  symptoms  are,  as  a  case  of  error  in 
diagnf«5i».  Even  the  case  of  recffverj-  mm  minutely  rejMirted  by 
Tiir/«'k  (in  his  Ueitrnge  zur  patholoziachen  -Vnatomle  und  ztir  Tatho- 
h>gie  der  l>ementia  paralytira)  has  l»?cn  called  un  error  uf  this  sort. 
Baillarger,  however,  here  reports  a  case  of  a  man  of  thirty-ninu  who 
became  prodigal  in  his  exi>enses,  excited,  sleepless,  with  delusions 
tff  greatness  as  to  his  wealth,  the  number  of  his  children,  thought 
himM-lf  IVjjm*  and  Kmperor  of  (iermany,  and  lost  power  to  articulate 
certain  Hoiimls.  About  a  year  after  he  entered  the  asylum  (1S7H)  he 
bad  begun  to  reeover,  and  at  the  intenres-sion  ttf  his  friends  was 
granted  leave  of  al>gence,  the  ccrtiticatc  of  release  slating,  however, 
that  he  was  enjoying  a  remission,  that  a  fresh  attack  was  certain, 
and  that  bis  Intelligence  ivns  already  greatlv  enfeebled,  tie  quite 
recovcrwl,  and  in  lHS:i  rcHumed  his  i>ost  of  business.  Vision,  how- 
ever, was  gniihmlly  impaired  in  ono  eye,  and  in  1SK4  symptoms  of 
loct»tnolf.r  ataxia  wore  fully  develojK^d.     Tho  author  objects  to  the 

^diatinctiun  between  true  general  iiamlyHis  i'hanu'lerize<l  by  chmnic 
eriencephalitis,  and  pseudo-general  paralysis  due  tn  simple  t-ircula- 
:)ry  derangements,  and  prefers  to  say  that  two  distinct  maladies 

rhave  iM^'n  coufuBe*l  under  the  term  of  general  pamlysit* :  one  being 
chiir:w-t<'rized  by  diffuw^  delirium  of  greatness,  hesitation  of  Bj)eech, 
and  being  quite  distinct  from  genenil  {>aralysis,  the  early  stages  of 
which  it  resembles,  and  being,  imliko  it,  curable. 
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Paralym,  Cerebral,  BuUiar,  and  SpituU.    U.  C.  B.wtias.     Londoo, 
1886,  pp.  671. 

Paralyt>it4  tit  tlie  moftt  pathological  of  nervoiiR  difleaRes,  and  tho 
autlior  even  yoos  sf>  far  oh  U>  wlatc  dopmaticuUy  that  "  almost  if  not 
(|uite  all  paralyaes  ivrv  invariably  caused  by  definite  morbid  condi- 
tiODd,  apprecinblo  !)y  the  ii.ilced  eve  or  Vjv  tho  microsrope,  or  Ijy 
both,"  althon^ih  this" wottld  hardly  liold  of  paraiyaea  of  sense  nor  of 
fimetinnal  itandysis  of  motion,  to'  say  tho  least/linth  of  which  are 
trcateil  in  tliiH  limtk.  Tin*  writer  ran  and  does  confine  Iiinif-elf  iargi-ly 
to  a  basis  of  ner\'ul  and  morl)id  nnalomy,  but  the  cuts,  which  arc 
quite  niimerouH,  are  niostly  old  and  familiar.  The  regional  dingnrisi^, 
to  whiidi  tuueh  spaen  is  devote<l,  \n  jzowl,  bnt  on  the  wliole  is  written 
from  the  Miantlrwiut  of  the  physician  rather  than  of  the  seienlitic 
phyHiitlii^ist.  The  strictly  pathi)Ioi;ical  diujtnosis  i»  treate<l  Imt^t  of 
all,  and  tlie  many  mnvenient  tableH  constitute  probably  the  ehiof 
value  i)f  tiie  Ikiok.  The  chapter  on  distirdeni  of  intellectual  exprtw- 
«ion  by  upetn-h  and  writirij;  covers  but  thirty  pac(*«,  hut  contains  a 
valuable  table  for  the  examination  of  axihaiiie  and  amnesic  patients. 
Tlie  chapters  on  spinal  jiaTalyses.  in  which  snch  remarkalileailvanreB 
hove  been  recently  made,  are  brief,  l)wt  quite  adequate  to  the  needs 
*if  the  practitioner,  whose  wants  are  tlirou^liont  kejit  mainlv  in  view. 
Thelwiok  iKu  vantanil  tborouphly  well  ordereil  collection  of  material^ 
und  U.  on  the  whole^  even  more  valuable  than  the  author's  previoua 
work  on  Urnin  Physiology. 

Remark*  on  Swlution  and  Dissolution  of  the  Nertou*  SytUm.  J.  HuoB- 
i.in«8-.Tackhon,    Journal  of  Mental  Science,  April,  1^7, 

In  thiBvalnahlo  article  the  well  known  views  of  tho  author  nro 
Runmmrizcd  and  widened.     In  severe  einloix-^y  crude  activitieH  in  sd( 

{>ar1i^  of  the  iKidy,  und  al  once,  are  nrtKluciMl,  Huch  a  diisojiar^injc 
eMir)u  be;;inninK  in  the  latent  and  hipnest  level  of  evolution.  The 
)K)Ki-[)aroxysmal  stale  i.s  diM^ohitivc,  which  may  reach  almiMt  totAl 
dementia,  which  is  [RTslwtinK  coma,  and  recove'rv  fr<jm  uhieh  is  ro- 
evolution.  There  arc  high,  low,  and  mid-level  fits,  rcprtsentiug 
different  evolutionary  levolB.  Laryngismus  stridulus,  e.  g.^  is  a  low- 
level,  bidbar  til.  Kveu  a  small  and  local  plivsiologieal  fulTuinatc, 
if  sudden  and  rapid  enough,  mav  set  up  ifiHoharires  in  healthy 
nervouH  tissue  ass<K;inled  coJlatemfly  ddwnwanl,  and  end  in  severe 
convulsion.  Among  the  different  insiinitit^fi,  melatidinlia  (posterior 
lol>c-sV)  and  general  paralywis  (anterior  loln-s'h  signify  different  lo<-al 
dissolulions  of  the  hidliest  centres,  as  surely  as  brachioplepia  or 
rruroplegia  signify  dissolution  of  middle,  or  ophthalmoplegia,  of  the 
loweM  motor  ceutres.  In  poHt-epile]itlr  insanity,  mania  is  tlte  out- 
come of  activities  i>n  the  levels  r.f  evolution  n^niaininp,  and  the 
nnion  of  hii;h  special  action  with  i2reat  defects  of  const  i*>UHni*»s  in 
Komo  of  these  cases  is  due  tu  «icep  dissolution  in  one  heaiisphero 
cf»-exislinp  with  high  evolution  in  the  other.  AlcoholiMin  on  the 
other  hand  produces  uniform  dis^uilution  without  the  pbenomena 
due  to  different  levels.  The  level  of  evolution  also  varies  in  Aif- 
ferent  <'entr»'s,  and  is  u  c<i-fnctor  with  the  depth  of  lesion.  Positive 
»)rmpl<iniH,  iw  e,  g.  illusion,  nro  evolutionar}*  on  a  reduced  but  then 
lutfhest  level  of  a  nervous  system  mutilated  by  tliseasc.  The 
hiorarcliy  of  the  nervous  system,  which  in  Ihrout^hout  a  scnsorr- 
motor  mechanism,  is  threefold.  1.  The  lowest  level  eousists  of 
anterior  and  posterior  horns  of  the  8]>inul  cord,  Clarke'ii  visceral 
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column  and  StolUnfc'er  nuelcuft,  and  the  homologucs  of  those  jmrts 
hitcher  up.  It  rpprewiitj*  hII  ]>arti!i  of  lh«  l)(nly  ratwt  noarly  dirwtly. 
2.  The  nnddlc  level  oonsifltB  of  Ferrier'p  motor  rccion  with  the 
t^aniilia  nf  tlH»  wirpiw  Hiriiiluin  and  of  hiB  scnwjn.'  n'pit^n,  nn<l  roprc- 
twntd  all  parta  of  the  body  doubly  iodiiT'rtlv.  3.  The  biubfst  level 
iH^nsUiti,  o(  ilio  prutvfruti'ial  Qnd"*  occipital  IoIxm*,  oi  of  tiie  higlte»t 
in«ptor  and  w."ntM»ry  rentreH  rejtjK'ctivi'ly,  tliem*  Ixnntr  the  orpan  of 
mind,  and  L-vulvt-d  fruiu  the  iniijdlc  uj<  the  middle  are  fr«.>iu  thv 
lower  and  the  lower  from  the  |H'ripheri',  and  this  n-repreiient*!  the 
bodv  triplv  indirt-ctly.  The  division  In'tween  the  middle  and 
highent  iti  lct<»  docidetl  than  between  the  midille  and  lowest;  and 
Ihr  author  confejwes  wime  douht  at  present  an  to  the  m-eipital  loVies 
IwinR  the  hiieheMt  wnitory  centreK.  TlieKe  three  level;*  represent 
(mwre**  from  hoiii"tt:eneilv  to  heleroponeity,  nnd  increasinjt  deffree« 
of  ilifTerentiHtion,  »|ie':ialisatioi),  intejiraliun,  and  inten-finnection, 
which  are  the  fonr  chief  factors  of  orcanic  evolution.  The  term 
"  indirect  "  means  that  in  jivtintt  up  the  levels  there  are  not  iuHen^i- 
ble  (ira<lation«  but  owoHJonal  HtopiMiKefl.  Tlie  pyramidal  tracts,  f.  g., 
connect  the  lower  with  the  middle  (■pntrea,  and  thiw  raise  them  lo 
much  hi(fher  powen*.  ('etdreH  are  IkjIIi  reservoint  and  rehintaiieett. 
and  it  is  them?  latter  or  protective  a<!tivities  that  make  the  phytiica) 
hots'ta  Ixjtwten  faint  and  vivid  Btates  of  contietou<;ne>u(.  Trains  of 
thought,  or  internal  evohition,  independent  of  present  exi>erienee> 
ran  go  on.  Hi^h  centrei*  are  most  complex,  least  organized,  nioHt 
iie<^rling  Ut  he  forced  into  aHivity,  hut  more  t-apahle  of  now  kinda  of 
action.  Inward  and  upward  the  f*enM>rv  centres  are  overcome  in 
onler.  and  liiially  i;rent  irradiation  in  the  highest  Hensnry  eentrcv 
occurs,  and  a  "nn'rvival  of  the  (itlest "  Htutes.  Downwanl  there  is  a 
narrowing  of  the  eneriry  of  liberation,  as  tl»c  possible  iis  made  actual. 
l^t^grnfid  viit»r  iWilvTf.  frnm  Uit  jtetitti  nmuj'  in  that  in  the  former  the 
tniddli*  centres  olfer  less  reHistance.  The  highest  centres  are  least 
anionnitic,  most  iniiterfectly  r<*llex.  and  seats  of  most  active  evolu- 
tion, an*!  universally  repre«eiitaiive  of  the  whtdo  organiMni  ami  all 
its  processed.  It  is  the  pliyslcal  basis  of  the  e^o  which  ih  co-ordi- 
nation or  representation,  the  two  latter  terms  heinp  taken  as  ecpiiva- 
lent.  To  understand  the  brahi  we  muBt  not  tiike  "  a  too  hrutally 
malertalisfic  vieiv  "  of  the  mind.  Between  mental  and  eerehral 
Btttt**slbcn*  is  jK-rfect  concomit;ince,  not  identity.  UarwlniHui  does 
not  imply  malerialis*m,  and  this  "  two  dock  theory  "  is  "  convenient 
in  the  stiidy  of  nervous  diHeaKCK."  The  author  does  not  attempt  to 
vxpUin  mental  stateB.  but  tiie  ^trucl«re  of  the  hrain,  and,  which  is 
^eater,  w  hat  imrt»  of  the  body  it  represents,  and  how  to  identify  the 
iwo,  is  a  meta|ihyt*iefll  way  "f  inakinij  short  work  of  a  hard  prohlem. 
The  chief  n^e  of  mental  hymptoins  fr.r  the  physician  is  as  si^ns  of 
what  in  ^otng  on  or  ought  fo  In  high  centred.  The  comeption  of 
concomitance  reiei-tH  snch  termM  ns  emoticuial  or  volilioiud  centres, 
idco-motor  physiology  of  mind  as  logical  crt>M.s-«.li visions,  and 
*ieclint'8  lo  say  the  n'lind  inlluencjes  the  l>ody,  fright  makes  tho 
heart  beat,  or  that  »ensationtt,  ideas,  etc.,  produce  movementa. 
i^uch  expretwiona  imply  dij*lielief  in  the  doctrine  of  the  i-onwrvation 
of  energy.  Movements  always  urine  from  lihenitii>n  of  energy  in  thp 
.uuter  world,  and  it  would  be  strange  if  an  immaterial  will  iuterferiKl 
with  the  activity  of  ncrvou"  arrangementH  id  the  highest  centres. 
On  the  concomitance  theory  we  iihould  not  sjiy  an  act  was  not  done 
from  laok  of  will,  an  aphfirtic  did  n<^>t  i^poak  Itecause  he  had  lost  the 
WL&iQTj  of  words,  ur  a  eunmlusc  patient  did  nut  move  because  he  was 
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but  ftboald  try  to  ind  material  istlr  explanations  of 

pbyvicml  inabttitica.    Aa  to  boir  far  doim  in  the  ni^her  ncrro 

rMittvw  coHTinnnwaw  Mitmd*  aefrooa  action,  whether  we  jiHljre  b^ 

• '  I         ■  qenof  aiTtkn  «r  faj  ncmory  as  nccamary.  it  is  impossi- 

!  bv  loaa  of  mniiiiaiaiM  taat  bov  to  down  the  h'sion  hu 

VT-t  aaemlotkiM  praoeedaaMHaoaaaeas  i«  raised  hijiher. 

iio«  artivkka  ok  lover  Icrela  Maj  have  attendant 

-ckMnwas.    A  typical  fit  of  epUmy  is  analvzed  1o 

Uloarasr  tbc  aalbor'a  Timr  aa  nr,  a  thfe  of  fDtmv  work*  ia  pve- 

KRtH.  in  a  hkh  cMJWtaat  wftwno  lit  be  bad  to  the  evolution  uf 

' 'H  lowr,  «.#..  aa  loUowa:    I.  Crntres  for  mmpleet  move- 

limba  becoa«  crolTrd  is  tbv  hi^bcat  cealna  into  the 

-^of  Tolifcioa.    S.  Centnafor  atiBpla  reOex  action  of 

•-9  (Tohre  iMo  tba  phnieal  baaea  of  iiwwl  and  tactile 

''-^  for  tofigag.  pauA*  and  Uft^  aa  coBcemed  in 

^ia|^  hifiTBf   baaea  of  voiiIb  as  syxibola  of 

i.  Lov«r  cxrailalory  eeaftrea  bccaaae  tbc 

bipbcal  tftoligd  froai  the  lower  ' 

is  the  rmotlraul  faaaia  of  auod. 

^(■adty-  cotnapoad  ta  thrae 

T^%Mtitfctiwi>^fcrtof< 

I  aaratr  >■  oiariaalMswbalaAan  aeensl 

ralraphr,] 


li>  docmv  of  n 
occwria^ 


j<aDe.  a»  alike  in  beioc  doe 

.-aall  to  laf)^  bot  unlike  in 

tffaea  leveli  leapoctiTety  of 


By  Dr.C 


-  4»n«ry.  1N87,  p^  41ft-S&. 

ujShlln^Jacbaoa,  who,  ia  his  epocb* 

*K«  fint  impaitaat  atop  towatda 

iiioB  as  iiiaiimiiltd  br  HiisJuil 

i  iliiiiaiiiaCif  Itii  niaiiiaMii  waji 

.ri>ttk^r.  UeTfaaztiaa  emicaptioDadanft' 

UoIotfT  in  GrrauuiTk,,  ibis  diacie  ~ 

>(4  to  MTcbo-pbyabcicta.    Dr.  8ai 

V  and  Allied  Xinuuata^*'  preae 

jdkh  and  iadapaadenre.  here  i 

-I  the  Denrotk;  vilh  inhrritol 

irganie  or  aecadewlal,  'ine  to 

•ziun  lueli.     Hv  thinkH  "maitked  eptlepsy**  rarcty 

N-TTtK    pnTvi!p<!   Hy    tit« ;   of   wbicb   Tiolieiit,   acme 

unnui  be  aceounted  for.  or 

the  patiant,  arv  om^'lc  eri* 

ATv  epiieptie  by  benniily  may  be 

:;>-e  than  tnuiw  <^  apparently  good 

'■hronic  epileptics  may  be  i 

ringof  tba  roekatstbai 

.      .   .  >i»  to  restore  mental  ball 

uuLbi-ettk   v(   M-ht-re    tile  vx>iut:Ui«!«  with   the  core  of  eren 

Iniuinity.  are  «ivtrn.     Ii  in  6U\ig^Btiid  that  there  nmy  &]w)  be        

reUtirm  hctwit'n  hallui-tnatiuii  uf  tunrll,  m>  yviy  c^jvamoa  in  fpilep^^ 
auil  the  pm-vtileuce  uf  the  same  dulu&iwn  in  thotw  who  are  Inaane  with 
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makiDti;  «--'k 
apply  iofc 
Hpeucer  1 
in  which,  \ywrU 

BatC<l  thr*  ^«l' 

coni' 
«b<- 
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vexiuJ  disonlerp.  As  to  the  rate  and  direction  of  defitrnclinn  of  the 
ntiml  in  fpile|i«y  (wliirh  nftcr  all  i»  only  nrovisinually  a  " lilsfaite/* 
miher  than  a  group  nf  symptoms  whicH  happen  to  oornr  ttJpetlier, 
oftrn  nn«!cT  vorj'  varirtiiB  (^ouflitiona),  l>r.  SavajiP  thinks  thiit  either 
memory  may  Iw  chielly  alfecteil,  when  tiemenlia  may  t*uiKTVf  ne  in 
extreme  cases,  or  tliat  loss  of  eunirol,  more  liable  in  fiirloiiit  vases,  may 
becaUHetl,  ulicn  mjiiiia  niiiv  result.  Severe  ViXa  at  Ion;;  intervals  are 
|e»  de;;fneralivu  than  bIikIiI  ouch  followinti  each  other  at  fretiuent 
intervals,  for  the  latter jiri-t-liide  the  TK»9Miliility  of  the  aecumuhUton 
of  ener(r>',  ilrawing  it  on  «h  font  as  it  w  storerl."  The  other  relations, 
lichtly  touched  on,  between  muscnliir  and  psychic  auti^matism  in 
the  status  epilejiticua  are  of  great  inlereM  to  tne  ^iwyehulogist. 

Dar  Verlavf  tUr  Paychosen.    Von  R.  AnM»T,  ProfeRsor  der  Psyehiatrie 
an  der  Vnivorsitat  GrcifHwald,  und  IJr.  A.  Doiiu.    Wien,  1887, 
pp.  48. 
In  Annit'fl  LfhrbueK  ffir  Pt^hoUtgit.  1883,  an  attempt,  too  little 
noted,  hmi  been  made  to  reduce  psychoses  ti>  the  m<»re  Hei<'nti(ic  laws 
o(  ner\'ous  exeiutlion  and  miuH:lo  contraction  as  demonstrated  in 
experimental   pliVKiotogy.      ThiB,   it   woe  said,   brought    forma  of 
psychoses,  commonly  re^rded  as  remote,  near  together,  and  pave  a 
new  and  tranHparont  basis  of  classirK-alion.     Psychoses  are  no  loni??r 
diMeiutt^,  tint  i<y!ni»toijis,  like  pain,  cramp,  etc.     Instead  fif  reKiirdina 
Inelanchi/ly,  f.  j/.j  as  a  state  of  depression  and  mania  as  a  state  of 
exaltation,  ea<-h  ts  erinceived  as  an  hvfxTaesthesia  or  hypeitbyraia, 
oceaaioned  in  the  former  case  by  a  depressed  and  in  the  latt*?r  case 
by  on  exalted  ojro.     Melancholy"  is  thus  widely  distinguished  from 
BtuiHjr,  with  which  It  is  often  bK»  closely  assiioiated  in  cUsMificatinn, 
ana  furor  imiv  be  nielancholir  or  inuniaejil.     In  place  of  the  ever 
growing  complexitv  of  psychiatric  classiliejUion,  Arndt  would  Bmup 
all  forms  of  |»sychosea  about   the   fundamental   laws,  that  feeble 
tttimuli  arouse  nervous  activity,  nietlinm  HliniiUi  increase  it,  strong 
■  Johibil,  and   very  str'»rigdestR>y  it.     Fourteen  culored  tables,  repre- 
[aenting  as  manytypical  cn.ses  from  the  insane  asylum  at  (ireifswald, 
irc  pnMcntcd  jj^Lpbically  to  ilhislnite  the  abiive  principles  according 
to  a   meth(Hl    tirsl  presented   bv   l)ohm,  the  other  author.  In   ua 
inaugnrai  dissertation  in  1885.    In  these  ingenious  tables  an  ideal  or 
JndiffereiMir  line   rejiresenta   rep<iBe  or   nornin)    |>oi3e.     Vnnu   tliia 
I  bnriKiiUtJil  middle  line,  a  curve  representing  departures  from  this 
I  Kate  is  either  upward  towanl  mania  or  downwan!  Inwiird  nielan- 
[cholia.       To  a  certain   extent  up  *)r  down  these    Hnc'tnalions  of 
'  "  erpasia  "  are  still  within  the  latitude  or  troj»ics  cif  health.    l>eparturo 
beyond  these  liniitft  either  way  has  seven  degrees  up  or  down, 
ex'preBSL'il  by  moods  or  acta  of  increasing  abnormality,  and  culmi- 
nating; both  ways  in  nneonscious  actj^  ex]>losive  (as  distini-t  frntn 
impulsive)  in  their  character.    The  aestbesins  or  "  mo<liticattuns  of 
[feeling  or  self-consciousni'ss,"  are  divided  into  ten  furnis,  and  are 
f  leprem-nl*-*!   by  hatched  an<I   iToKH-hutiln'd   lines  cotirtljtutiiig  the 
"background  of'the  curve.    Finally,  jmraesthesius  are  mi  violet ;  nyix)- 
chomlrial  eases  on  brown;  hysterical  on  green;  alcoholic  on  IJlue, 
and  ei'ileptic  on  red  l>ackgr*>und.     Color  in  the  last  f(»ur  cases  shows 
thus  tne  constitutional  anomaly  on  the  basis  of  which  the  psychosiB 
i»  unfoMed.    The  signitb-jince  of  the  lintching  is  ihnu  explained. 
Even.-  form  of  self-expression  is  rellex.     If  sensations  are  relanlod 
and  inhibited,  as  they  are  especially  liable  to  be  in  hy|>craeHlhueic 
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AtAtM.  w)  thftt  their  reflex  eflociA  do  not  reotlilv  flow  off  in  the  tnotcr, 
sccretorj*  or  trophic  ri'cions,  a  ficnw  of  jwyr)»ulgm  or  mcKinrholia 
nwiiltA  ;  conv^rwly,  if  tnenvstfin  iii  IcsHweiiisitive,  am!  irtinmli  pfu«  to 
their  roUi'x  ffTectJt  without  inhibitiou  or  with  lods  u-nsion,  ftvlingTi  of 
plf*iiAuro  l(?n<liii}j  towarib)  mania  arise,  aiid  the  consciou»nes»  of  the 
^o  in  «x»IUm]. 

Chona  ttfuf  PtifefioM>.    Lh-.  tkiiuciiAnDT.    Allg.  Zeit«ohr.  f.  Pnychin- 
trio,  Janunr>*,  1^7. 

After  itD  oxtcnHt'tl  nn<]  vnhmble  sketch  of  the  history  of  meilicol 
opinion  conci'rninp  clioreu,  in  which  it  b*  phown  thiit'tho  St-  Vitus 
Punce  of  ihi*  >f  i<)ille  Ajte«,  or  chftrea  iiia^ta,  w  more  nearly  ullied  to 
hynterift  than  to  Inie  elion>a,  uikI  that  there  is  a  widety'extonded 
opinion  amonc  writen*  njKtn  chorea  that  it  itt  Hofwly  allied  with 
ftiniiB  of  ]iMychie  diaturbance,  I'r.  St-liuehanlt  <U'm-rilx**i  wix  nt*w 
COMrA,  and  «)nilnd<'«  that  the  ehon-ie  tyiK«  of  iwyciiosis  i^  eliarartcf^ 
\tvt{  hy  inteiirie  irritiibilitv  and  a  Htronji  inclination  to  <iuile  Hiidden 
outbreaks  of  vi<»Ionix'.  Yhe  alien  movement**  are  often  the  tinst 
8ym|>t<miH  of  impending  jwychie  diuHolutiuo.  It  is  now  quite  well 
<»tabliBhed  that  ihc  seat  of  pure  diorea  Itn  in  the  brain,  and  chieBy 
in  the  jfrey  Hub^tance  of  both  the  basml  fmnplin  and  the  cortex.  Iti* 
ContogiuuB  nature  by  iniilatiun,  tlie  cl<»j*e:  relation  between  motion 
and  sensation  irenenilly,  Mevnert'i*  eonreption  of  ohon-a  a«  a  con- 
vulsive phonnnn-non  of  irradiation  of  the  fore-brain,  the  faot  that 
rh'-reic  luovi'tnent^  desUt  iu  eleep  und  are  iuerejwed  by  luenlal  ex- 
citement uud  by  poAKiun  aud  fri^dtt,  nil  indicate  it^  eloue  alhnitv  with 
pHyehic  proeewen.  Concruent  (crouiiei  of  muxeletf  mu^t  constrict  dia- 
tinetlv  and  in  deQnitt*  order  if  «»-onlinated  motions  are  to  l»e  pro- 
duce*!. If  the  excentric  impulse  from  the  volition  oentrej*  finds  this 
plexus  or  series  of  associated  constrictions  broken  up  or  inverted  or 
nncvenly  interrupted,  and  the  symptoms  of  chorea  are  preacnt, 
and  (^auHCH  or  ir<  t  be  mnn^mitant  of  dissolutive,  degenerative  symp- 
toms in  the  jjAvchic  zones. 

DiehUritriu  Einhiltlungtkraft  utid  Wahtuinn.     Prof.  Diltiiet.     Iyei[»- 
sig,  I88«l,  pp.  30. 

The  aiilhoropjKisestho  commonly  asserted  kinship  between  ffeniiis 
and  inwiiiity.  They  are  as  unlike  aw  the  heat  from  healthv  iilay  or 
suiKTHuyUfs  vitality  and  tlie  heat  of  <lisease.  A  genius  diners  from 
ommnn  men  in  having  more  energy,  in  taking  greater  pleasure  in 
his  mental  processor,  is  not  patholo'dicnl,  but  n  perfect  or  suixjrior 
type  of  man.  Ilia  reciprocity  with  his  environment  is  closer,  his 
mental  iniageK,  thou^di  vivid,  numerous  and  Hpunlaneous,  as  is 
shown  by  the  intere.fting  accounts  t>f  thrir  mental  procet»«ea  given  by 
several  authors  quoted,  arc  cjjp«*cially  tliKtinguishe«:i,  even  ingeniuse!s 
of  the  most  demonic  type,  by  being  in  cIomt  and  more  logical  rela- 
tions with  the  environment  and  with  each  other. 

Konnul  licuhUr.     Von  A.  Dodel-Pobt.     1866. 

This  renuirkable  wt)rk,  in  two  large  volumes,  consists  of  day-hook, 
biogruphy.  and  eorres(K>ndence  of  an  Austrian  peasant- philosopher. 
Th(!  K(ui  itf  II  niincr.  apprenticed  to  a  miller,  later  :i  baker,  inn- 
keeper, guide,  and  ptmsiint,  engitged  all  hiii  life  In  hard  manual 
labor  and  Hufferiug  manifold  aflliLliuus  aud  iudiguities,  he  gradually. 
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by  bis  own  almont  nnaifliH]  and  nnschnolefl  cfTorte,  wrought  bin  way 
Ui  learninc.  jzatherctl  n  library  of  hi«  own  slcndc-r  earning,  attained 
singular  lx.'4nity  and  indoiicndynco  of  clutriittcT,  eau)«<  into  corree- 

fpndt'ncL'  witla  munv  k-itrncd  men.  Enjfajftil  in  ponderinp  the 
if;b(-'»t  lhi'ni*!8  whilo  occupied  witb  tht*  lowliest  dutifH,  there  is 
much  in  liict  opinions  and  traiu>  which  ttu^t^etfUi  Epictetim  and 
Boehme.     His  portrait  in  steel  U  prefixtnl. 

Die  Btdeutnng  lUr  Mimik  fUr  IHafjnnw  tU»  Trrteint.  Von  Professor 
LiKossKY.  NcuToIog.  C'cntralblatt,  Octolier  15  and  November  1. 
1887. 

Two  kinds  of  mimetic  Tuovements  of  the  insane  are  distinguished, 
expressions  of  rhanjjed  conseioiisneiw,  and  especially  solf-fi^eling, 
una  abnormalities  of  facial  lunervalion  wliicli  have  nothing  t-0 
do  with  mimesis.  In  melaneliolia  att<inita  tlie  lowor  fadnl  mu.scloH 
are  relaxed  and  the  face  Hvenir*  proli>nut!d.  Tbc  irnriieru  of  Ibo 
mouth  are  drawn  duwn.  Horizontal  wrinkles  extend  often  entirely 
aero9»  the  forehco^l.  The  mouth  is  shortened  horlxoutally  and 
Bli(;litly  open.  The  muscles  become  fixed  as  a  mask,  and  from 
contraction  cease  to  exprews  emotional  character.  In  excitement 
they    respond  to  emotiomil   change   very  nlowly.      In   mania  the 

^  "  muscular  insanity  "  of  (he  liinlis  is  seen  in  typical  ca.se.s  as  grim- 

i  seen  that  do  not  expres«  the  enit>tions  they  would  normally  indi- 
cate. General  excitement  is  als«j  expressed  in  tensions  that  multiply 
wrinkles  and  sburjwn  Iho  features.  The  ex])ression  of  opposite 
emotions  at  the  same  time  by  different  fcature>t  is  typical.  In  second* 
■ry  apathetic  dementia  the  face  is  snus^tb  and  expressi'tnlcw,  save 
the  corruption  caused  hv  the  m.  frontalis,  which  retains  its  emo- 
tional exeiljdjility  louder  than  all  others.  In  Kec<mtiary  dementia  and 
verrnktbeii  there  is  much  in  common.  Most  interesting,  however,  is 
the  mimesis  of  degouerative   siatcri.     Here  three  tyi>es  are  diHtin- 

■  gubibed  r  <*»)  ( ireat  preiJ«>nderance  of  the  muscles  of  tlie  forehea*! 
over  those  of  the  lower  part  of  the  face.  Soineliines  all  nuances  of 
emotion  are  expresstMi  oy  the  frrmtal  muscle  alone  in  multiplying; 
and  deepening  lioth  vertical  and  liorizontal  corrugations.  In  other 
cues  this  muscle  habitually  expresses  concentrated  attention  or 

I  metiitation.  (ft)  The  upper  lip  is  enlarpe<l  and  is  the  centre  of  emo- 
tional expression,  the  excitement  passing  easily  into  irrejiu lor  choreic 
movemcnt>*.  (c)  Thf  muscles  involved  in  Hmilinji  may  be  the  centre 
of  excitement,  and  then  those  involved  in  sneering  and  crying;  are 

'Often  involved,  s*)  that  the  laughter  isoonvidsivc  anil  pathological. 
The  eyes  often  sparkle,  l)ut  the  joy  expressed  seems  painful.  Du- 
<'hcnne's  charts  show  that  this  involves  different  muscles  from  those 
involved  in  laughter  niinglcil  with  riuIiihss  in  ntirmal  aises.  Id 
all  these  cases  the  miuielic  change  is  ]>rimary,  so  that  emotions, 
even  though  unchan^eil,  must  work  upon  a  t-hangcd  mccbaniHrn. 
The  miniesifl  is  independent  of  will  and  consciousne.-w.  Kelaxation 
and  i.solat<'d  partisl  I'hanges  in  tbc  muscular  innervation  of  tht;  face 
are  alH<i  f>l»Krrv<wi.  Aft*'r  these  higher  psychic  functions  arc  weak- 
ened, the  play  of  emuiional  expression  on  the  face  Iwcomes  more 
free,  sharp,  and  intense.  Mimesis  of  an  undilferentiated  character, 
and  tliat  involving  the  thick  upper  lip  alone,  are  es|M-ciully  com- 
mon among  the  savuijes,  and  may  Ix*  called  devolutive  in  the 
inaanc.  These  s>'mptoms  may  ho  brought  into  relation  with  other 
expretHBive  movements  ami   have  high   diagnostic  and  ]irugnustic 
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raSoB.  V'maXlj,  thia  lact  i»  susntiiMUtl  r  Tean  api  tb«  wrtter  {4*0- 
tfteid  oonMneti&g  bin  fsctal  suwdes  flisgiy  bufocv  a  i^w  He  fomd 
tfw  MkMdb  of  hu  face  moat  «S|iiMiiv  4uhI  •teoakaM  wlufhlff,  sad 
■Dold  4b audi  with  khoe  miudM  titat  Im  einild  " -'  --'^  Ybnarof 

•1i>n.  ni*  fntmit  t>  hlti  -mniriM  tbmx  1m»  ca«ld  now  -      ,         li«  riidU 

lUl  noc  ^WlMai^qoiiv  aa  wvU  «a  the 

Miif*  AIT  pfwetfff^fm  Xhe  lower  poxl  of 

Wished  hUaSttfaU J. 

.  ^iinpW  pmrcboMs 

hat  ilISerrcAft 

. xa  any  otlkcr 

od  arv  to  aoiBe  extrnt 
r  work  w  tb«  eune 


-.  .  ...  ..  ,1.-1.-  .!.;:h    n:<.r-»-   ■ 

rcc«nl  MCutlwa,  bo  t! 
Dovt^I.  anil  it  u  h 
dirvctioo. 


ber.  I«i«. 

This  Talaabtc  article,  in  the  form  of  the  ^■^^ilVllHl■l  addcca»of 
the  Ameiiraa  Nearolc^cal  Aaeociatxon,  deeifn|atea  the  ■Mric*  of  otv 
tical  oonfonnatioa  of  low  type  aa  foUowa :  bimpKidtT  of  atmctnre^ 
with  welldetiDed  and  little  compUcatixi  fissures  aqJ  fiym.  espec- 
ially the  fmntil  ;  Mrpical  aaymm«try  sml  umisiml  prmmetry  ;  dia- 
tinetnea^  i^t'A  ex.taiual  orbital  fiasare :  partial  or  complete 

Bnoorerii-  :  niiia  ;  abaexkce  of  aJaaoaity  in  the  central  ftficure, 

Mui  hnprrtrci  ueumraUion  from  the  aagittai  and  s>lvinQ  &f«ureA; 
wminmf  <rf  tba  centxml  ftaaore  abore,  below  or  lateral,  and  perhAps 
eonfiiwaee  ^meraUy ;  aharp,  long,  onabriiiaed  [uitietal  tiacurc ; 
BBftll  maxi^uial  gyre ;  elongated  retrocentrmT  fiaaore :  an  occiphal 
flaaore  open  in  the  lateral  sorface,  with  the  superior  pli  de  paoaaga 
below  the  brain  level  ;  f^reat  Icnittb  of  th«>  pneterior  vertical  arm  oC 
the  aupenexnptral  or  piraUel  fit»iire,  with  tendency  to  conftaence 
with  \\w  •t^-Uian,  occipital  or  parietal  fiaatuv ;  nnnilneaa  of  para«aft- 
tnil  Inlivili  ami  pn.>L-nneaa,  and  nnlTeraal  deatittction  of  the  mcdiAn 
portion  of  the  occipital  fiasare.  Interesdng  apectmena  are  ahown. 
There  ia  no  criminal  tvj*^  nf  brain,  /or  erimeK  are  of  mort  direr» 
character  and  from  omM^ite  motive's,  and  at  least  sacfa  a  type  if  it 
awiaiwl  would  be  dt^rly  allied  to  the  types  found  In  idlotai, 
ladivhitea,  and  fiaranoiao'  Whether  6w»rarion  be  doe  to  in«cli«ii> 
ioal  caoaea  or  repreaent  lines  of  retarded  growth,  each  fiasare  ia 
probably  not  doe  toadifttinct  proce»i>,  but  U  in  many  casea,  a»  Dr. 
A.  3.  rarkcr  had  nhnwn,  due  to  "vegetative  repetition."  If  thua 
some  flMnrrii  ari'  M:nind.ir>',  it  is  idle  tf>(*epk  homolc^aes  for  each 
fiasure,  ev«ii  in  clotR-ly  relale«J  brains.  Dr.  MilU  concludes  by  re- 
mindinff  ris  that  it  \%  not  by  the  fftndy  of  finsiiTefl and  grres alon«*that 
the  whoU-  tniih  can  1*  dHtTndncd,  but  the  depth  of  fiaBure,  thick- 
neaa  of  gray  matter,  <|tiulity  of  tiamie.  wcightii,  difffrence  in  vvn> 
trielea,  capaulea.  corpus  callunum,  etc..  fihoold  be  stadied  and  com* 
parcKl,  and  itiif^n  iMtticnt  wrtrk  would  lie  of  great  >*alQe  and  wuuld 
yield  dure  reaulta  to  tho  patient  Htudent. 
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Change  in  the  CompotUion  and  FvncUon  of  the  Brain  by  P»yehic  Influ- 
ents. By  F.  KicHTifR.  Berliner  Klin.  Wocbenscbrift,  February, 
1887. 

The  Htimiilus  of  normal  psychic  activities,  which  it  is  tho  nhjertof 
fisyctiic  tiierwpeiitics  to  n|i]ily,  niuy  Ik*  wi  di'vist'il  mr  lo  be  a  iiowtrful 
misilifirv,  tlioiij;h  ahviiytt  miboniinutc  to  iliatt^tic  nnrl  pbysicul 
niL'ansi  in  rxirin<;  rt'rt«in  brain  ilirtfnsett.  Thi«  is  eBpeiMiilly  Ihu  i-ase 
in  diiitnrbaucfs  oriciiiatin>r  in  shock,  ovurwork,  aire,  sorrow,  lotuieg, 
bad  habits  am!  falm^  education.  All  furmsof  j^vcbic  shock  en  use 
flntt  local  unuL-mia  of  the  brain  with  probublv  lesH  bvpciiionua  in  ad> 
jocent  regions.  Cohnheim  and  Arndt  holJ  (and  tfiu  former  claims 
b)  have  exi)erinu'ntully  di'tnoHMtrated  it)  Ibat  rfpfftled  stimuli 
catwo  contraction  of  capillaries,  and  that  if  thin  b:iH  burtrd  lon^  \\» 
cofisation  leavcit  the  poronitv  of  the  capillarj'  walls  impalre*!  ku  that 
the  blood  elemeutB  too  freelv  saturate  the  brain  and  Inns  impair  its 
ftinctlouA.  This  unequal  ((isiribution  of  blood  affects  the  vaao- 
motor  ajiherc  in  turn,  and  arti-rial  pressure  and  transudation  and 
ituldbition  ensue.  Arndt  believes  that  the  j-Tintiliftn  InMlicsthnu  lend 
to  loftc  their  processes,  become  anoLar  and  even  indiMtintniiHhablc 
from  adjacent  nervous  tis»ue,  altnouph,  a»  Richter  HupccHls,  tbiR 
beginn  to  look  like  the  reflultH  of  inflammation.  Such  changes  are 
BMi-ribfd  to  abniirmal  nr  exct'SKive  rwychic  Htiniulufl,  and  tbesymp- 
louiH  which  attend  them  rescndile  tiiiwt*  which  follow  cerebral  iieur- 
o«e*i  of  anaemic  and  dvficnwlc  »»ripin,  and  may  be  attended  by 
heiiiiAnaetttbeHia,  neural}i;ia,  exhaustion,  huncncKS,  erainp.  aphiuiia, 
cardiac  neurosee.  nervous  catarrh  of  nose,  stomach,  intcstinej*,  ner- 
vous metritis,  irritability,  depresMion,  etc.  But  mental  hygiene, 
visely  directed,  ban  a  r^ienerative  influence.  A  deranged  cortex 
villi  false  psychic  functions  may  bave  it«  abnormal  tiiwue  or  com- 
jMiundti  degenerated  orrit'coniiwjwd  bv  wi«e  [myciiic  regime.  Morbid 
inhibitory  Btimuli  may  be  neutralized  by  normal  Btimuli.  ^  For 
abulia  with  consequent  lamenctiti,  cxciteuicnt  of  the  will  is  prescribed. 
Paralyses  from  fright  are  redrensed  by  new  ]wyehic  shock.  The 
greatest  tact  lit  of  eonrse  needed  in  snach  cxises  to  hit  the  right 
QUttnce  t>t>tweeu  nerlalive  and  flliniuliitttig  infhienceH  and  decide  on 
Just  Ihc  right  nsychic  stale  to  iiculrulizc  the  morbid  one.  The 
greatest  personal  asrendaTicy  over  the  will  and  even  imagination  of 
the  patient,  and  with  of  course  isolati<m  from  too  tender  friunds,  in 
indispensable.  Narrow-mindedness,  conceit,  Rlublxirnncss,  ami  in 
fact  pure  psyrhn^es  generally,  are  harder  to  deal  with  than  nenrosca 
with  phych"putbic  syinptuuis.  and  re4iuire  a8<;endancy  over  the 
mind  of  the  patient  anfl  an  ability  to  iin|M>He  a  gomi  psychic  s|>here, 
which  makes  ibe  highest  deirree  of  contidence  on  the  i«irt  of  the 
patient  abeohitely  indispenMable.  The  weak  point  of  this  paper  is 
the  abKence  uf  indirect  proof  (direct  being  of  course  out  of  the  ques- 
tion) of  the  underlying  assmnption  of  positive  regeneration  or 
"  BQckbildung  "  of  coll  processes  or  other  brain  tissue. 

On  ChoTujft  in  the  iWrrOM*  J^i/tttm  after  Amputation  of  Lijribi,  wi'M 
JiihUography  and  lUccnt  Ca»e*.  E.  ti.  Rkyxolus.  Brain,  Jan- 
uary, J  887. 

The  c^jnclusions  of  this  valuable  and  comprehensive  paper  are  that 
the  nnmcmus  smnll  fibres  nf  the  sciatic  trunk  after  amputation  are 
rosuttB  of  atrophy  and  not  degeneration.  This  is  ascrilteii  t*>  disuse 
only,  connection  with  the  trophic  centres  preventing  deguucratlvo 
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rhangc.    Most  of  them  arc    dcmonirtnibly  wnAory  and  coald  be 

iraceii  throiii-li  the  iMJKtcrior  spinnl  pitiKlia'to  the  cord,  but  nome  are 
ad  ccrtttiiily  nn.'tor.  Afferent  inipul.-iei!  /mm  ports  rwiiov*?*!  arc  of 
couFM!  unttOHsihlf,  hiil  motor  tinpiiUt*):!  ovL'rtlnwini:  rrom  tlu*  oir*!  to 
Btuiniw,  thuujrh  only  to  Ia«  Mtx'keNl  nt  the  site  of  araputation.  arc  at 
lca»t  CTim'civahlc.  The  t«mull  fibres  <*aas<Mi  by  (rencral  paralysis 
tnutit  i:K*  diHtiii^iiirthed  from  llaDviur's  auiall  filtrea  crjit}<titt]tiii^  the 
neiiruma  and  rK-vurrinn  at  tho  oiid  of  iho  ceolrul  stump  of  a  cat 
nervt^.  The  {Hmtem-hiterul  (;r(iiip  ift  nut  Kenwiry,  hut  luotAr.  inofr> 
vatinfftbe  iniiM-'leH  which  matnlam  the  erect  p^Ltion.  Affection  of 
the  sensory  tracts  reducf^l  the  bizc  of  the  posterior  column  and  bora 
of  the  same  Hide,  but  ('larke's  columnu  wore  intnct,  their  fanrtion 
beinpj  n«  GaHk<«l  ImH  nbnost  conclusively  »bnwn,  the  inner\-ation  *>f 
llie  viHcera.  All  Hhrinkin^  iliie  tn  jinipntation  i**  coiuiA*usaled  bv 
\gTeal  widening  of  the  Ivniph  cUaiineU  and  dlighl  increafte  of  cun- 
oecUve  iiaime  in  the  email  bundles. 

U«ber  K'fpragia tie- Reflex  Neurom*.    By  Prof>  E.  H.  Kibch.    Berlin. 

Klin.  WocheiiHchr.,  April,  1887. 
Neurf>8e«  nf  the  heart  are  the  most  common  of  the  roflex  neorotaes, 
which  the  author  thinks  tu  be  due  to  habitual  constipation.  Next 
in  order  of  frequency  follow  hemicrania.  Then  come  sciatica, 
lumbar-abdominal  neumlKia,  ovani!;:ia,  and  thetriperoinal  neuralgria 
of  Cjussenbauer.  The  anthor  feclri  justitied  in  de«i^natint;  these  aa 
a  dimiitcl  proup  of  ncnnil>;ic  uftcctlf^ins  <iu<'  to  defective  action  of  in* 
Icatinal  pan;:lia,  t»r  in  the  tenn!*  in  which  Nothnagel  minimnriited  the 
results  of  his  inveetigations,  to  "  a  diminution  of  the  automatic  activ- 
ity of  the  ncrvoua  apparatus  of  the  inteetines." 

Utberdiepo$tKenUpUgUthen  BeweffunstHorungen.  Elne  klinlache  Stadie. 
B.  GKEinKsoEBn.    Arch.  f.  Peycbialrie,  1886,  p.  I3l. 

This  extended  (rtndy,  with  very  c<'>pioaH  u.sc  of  the  literature  of  the 
Bttbject  collected  in  267  title»  at'  the  end.  in  this  new  and  fruitful 
field,  hi  t<x»  cn)wded  with  details  to  be  adequately  reviewed.  The 
main  reiiult  reached  by  the  author,  not  only  from  the  literature  but 
from  careful  study  of  cases,  is  expressed  in  the  following  table  clas- 
Bifying  post-bemiplegic  movements : 

tonic 
apoplectic,  cratnpe,  clonic 

iiitennittent 
Contracture  -  muscniar  rigidity 

early  —  paralj-tic.  pasi<ive 
1  .        j   confltant,  lasting,  fixed 
[  i  changeable,  (Utenl) 

exaltation  of  tendon  retlexi^ 
co-ordinate  movomenta 

{fredcx,  cJonus 
tremors  J  essential  /  Jf:*"!^^^'**?  ?^^\  (twmor)  in 
ucu.M.D-t  i.«>^uv4ai  r  jj^^^  j^j.^^^  ^j  ^ulralyBlfl  agitans 
t  (.or  nf  disAeminate  ticleruaig 

constunl 
with  intended  movement*t,  disturb- 
ance uf  co-ord  ination  (hemi-atax  ia) 
alhetoeis 


Composite 

■  forma  in  various 

combiuat  ions. 


PSYCHOLOGICAL    LITERATCTBB. 


S45 


Vn  Cat  da  D4ginfynac*nee  payetUque  hiridiUUre,    Par  Dr.  jAicowum*. 
L'Encephftte,  1887,  No.  2. 

Til e  term  "hereditary  psvcliic  degeneration"  is  propoflod  as  the 
|deHignation  of  a  new  nosoVjgie  Rrcmp.    Xoxt  to  hereaity,  neums- 
Thenia  islhecatiK^  rif  unmt   pBvrho-ntmrfwteft.    The  many  phohias, 
wiik'h  Binix'  Kfiwalcwskv's  work  in  IS.S5  are  jfcncriilly  thuui^ht  lo  l>e 
at  iKitt^im   idonticiil  antl  named  pathtjphohia,  are  (im<inj;  the  most 
tomnioi)   indications  of  hereditary  taint.     The  rase,  which   is  de- 
I  Brribc<]  at  lei)i:th,  is  of  a  pniniptor  m  a  theatre  aged  tliirty-six,  and  Js 
of  iireal  interest  and  ejirtMuUy  tstndii'<i,  ini:hiding  eonipat*«  and  electri- 
cal nieasurementrt.    The  conclusinne  drawn  ])V  the  author  are  tliat 
|mlh'iphi>hiii,  a  senpo  of  beins  iioHSfKsed,  and  minulsivo  aetione  are 
proditcU  of  the  same  couditionH,  and  are  atteniled  hy  terror:  that 
the  patient  is  fully  aware  of  the  absur<Uty  of  his  idciLs  (which  v\t- 
'  cnnisUini-o  distinunishes  these  eases  fruni  similar   phenomena  in 
[cai*esr>f  uriniary  iiisunity),  and  thai  all  tliese  phenomena  are  con- 
nected with  nervous  weaknes^t. 

Jh»  JnlertiiUfjt  Lucidf*,  eonsidferes  dans  leur  rapports  aver  la  capa- 
city civik'  des  alienes.     K.  Rfiois.     L'Kneephale,  No.  2,  1887. 

The  nnhatisfaetory  nature  of  present  French  Untis'ation  on  the 
j^velutions  Iietween  crime  and  insanity  has  been  recently  pointed  out 
lin  an  interesting  series  of  artieles  in  Jai  Progr^M  M^difal  for  the 
E<iurrent  year,  hy  the  magistrate,  A.  ifartin,  in  V KneephaU  and  elae- 
Firhore.    One  of  the  most  vital  istints  for  the  safety  uf  aooiety,  aa  ia 

rrll  known,  is  the  ennreptiiui  i>f  huid  intervals,  of  which  l>r.  Me^Sf^ 
[d.Utintr«i'<hes  three  kinds  —  remission  or  attcnnatiou  of  the  more 
[jnarkeil  symptoms,  comjilote  momentjirv  suspensini)  of  8ymi>lom8, 
Und  intennission  or  a  complete  return  to  the  normal  state  hetween  two 
lattaeks.  The  distinction  hetween  remission  and  intermitision  is 
ccspecially  lusi>4ted  on.  Both  as  to  the  nature  and  iluration  of  the 
Lintervnls  French  law  is  inferior  to  that  of  ancient  Unmi«.  A  perma- 
|iXient  dopartnicntal  cnmniis.si{)n  should  consist  of  a  ilr>ctor  and  nn 

Stficially  subordinate  administrator  to  minimize  the  ]iresent  di(H- 
tcidties. 

TDiaMiM  of  the  Kereous  Sy$Um.  Vol.  V  of  A  System  of  Practical 
Medicine  bv  Amoricjin  Authors.  Kdite*J  bv  William  IVpjicr, 
M.  D.,  LL.'n.,  assisted  by  Louis  Starr,  M.'D,  Philadelphia; 
Lea  Bro«.  1880.    pp.  1317. 

This  Ibtog  volume  is  made  up  of  conlribntlonB  from  twenty4hreo 
eminent  Amerir.in  iiraititioners,  includinp  I>rs.  Robert  Edes',  C.  K. 
Mills,  Weir  Mitchell,  J.  J.  Putnam.  K.  V.  Seguin,  K.  L\  Spitaka, 
Allen  Rtarr,  ami  II.  V.  Woixl*  and  contains  nearly  sixty  diatframe. 
The  articles  on  Reneral    soraiologi,',  loculization,  mental  diseascA, 
hysteria,    hystero-epilepsy,    catalejisy,  ecstasy,  and    dist>rderfi    of 
Mpeocb  are  of  especial  value  for  students  of  mycho-physics.    The«* 
Hopicd,  as  well  as  many  otliers  treated  in  tliis  volume,  have    now 
come  to  bo  ropreHenleilhy  so  voUiminons  a  French  or  (k-rman  liter- 
ature, that  I'veu  special  students  in  the  neurological  tield  are  bewil- 
dered  in  seeking  a  serviceable  knowledge  on  these  themes  in  conti- 
[St-ntid  piihlirations  or  clinics.     Such  fmiilance  this  hook  is  intended 
I  lo  uffunl.     To  specialists,  as  well  as  to  the  p-m-ral  prui'titioner.  this 
[volume  is  far  the  best  in  this  lield  in  Kiit:lihh.     That  there  should 
[be  repctitionB,  as  well  as  great  inequalities  of  merit  In  the  different 
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partR,  is  not  fturprisin^  on  the  plan  ado|)ted.  It  is  grcnily  to  be 
iKipcd  tliat  such  a  book  may  help  to  improve  the  <jnalily  ami 
increase  the  amount  of  Instniction  Rtvcn  upon  these  topio*  in  oiir 
mptlicul  school!*.  Tlmt  but  seven  lumes,  ami  tlioHp  not  ulircaHt  of  our 
pn-seiit  knowh_Ml)ie,  are  (iiven  to  (lisitnlcrs  of  spetM-h,  anil  ihiil 
nottiintf  in  said  of  hypnotism  save  very  incidentally  in  the  ehaptera 
of  I>r.  C.  K.  Millf*  on  hvRloro-opilejipy  .■»n<l  erata«v.  are  dcfort*,  tho 
one  in  the  execution  and  the  other  in  the  plan  of  this  volume,  which 
we  shall  hojie  to  see  remedied  in  a  second  edition.  Few  chapters 
will  l)e  of  (^yater  value  and  interest  to  [>«yeholoj;iHt»  tlian  that  on 
%rental  Diseii^es  hy  Dr.  C.  F.  Folsom,  one  of  the  most  dintinguishcd 
Bi>ecialiHtd  in  New  Enigland,  and  which  is  reprinted  by  itMilf. 

Movttment  dt  VAUinaH&n  Mentale  A  Pari*,  from  1872  to  1885.  A. 
PlanAb.  Annalcs  MSdico-psvchologtqiieft,  January  and  March, 
1887. 

These  Htalistics  show  a  ^ratluul  incrcQBC  of  iuBanily.  in  i»roporlioD 
to  the  population,  an  meft,'<iire<i  by  cntmnee  to  inslitutionH.  M")ro 
men  than  women  are  aftiicted,  and  iti(it«l  attaikH  are  in  June,  and 
lea&t  in  Febninry  and  .Scntember.  The  most  rajiid  decrease  is  from 
the  middle  of  Aupust  to  the  mid<llc  of  Heptember,  and  the  most  rapid 
utereaae  is  from  tju'  middk'of  February  to  March  and  from  the  middle 
of  April  to  May.  Froui  September  to  OctolKsr  eouriiderable  increuse 
oe<:ur«,  followed  by  a  no  letw  conKiderahle  fall  to  NttvenilK-r.  "WV 
cannot  foll4nv  here'ihe  nine  ilUfereiit  forms  of  mental  ulienation  for 
each  sex  which  are  clearly  presented  and  suggestive. 

AUernatum  of  Keurotci,  G.  II.  Savage.  Journal  of  Mental  SdencCt 
January,  1SS7. 

Not  only  do  dilTerent  forms  of  [lervouH  disorders  ayipear  in  differ- 
ent memhcTS  of  the  same  family,  but  epilepsy,  insanity,  dt'oravity, 
idiocy,  and  somnairdiuUmn  inav  be  representeil  in  the  t-hildren  of 
the  same  parents,  lietiduche  often  alternates  with  insanity.  Hys- 
teria alternates  with  vnriouB  neuroses;  epilepsv,  even  a&thma.  dis- 
a]>pearH  on  an  outbreak  of  insanity.  liheumatic  fever  and  insanity 
are  often  associated  alternately,  and  man^  functional  troiibleit  are 
relieved  by  bodily  disease,  on  the  principle  designated  in  a  late 
Gennan  essay  as  *^  kinetic  equivalence." 

A  MantialofJ)i*eaK9cfthsXerwv9Sifttem.  W.  R.  Gowkrs.   London, 

1S8U. 

The  introductory  chapter  to  these  two  volnmes  distinpiishee  foar 

fintholo^'ical  classes  of  disease.  1,  Coarse  or^nic  diseases,  anob  aa 
lemorrba^,  softening  tissue,  etc.;  2,  stnictnral  disease:  'i.  nutri- 
tional disease,  chorea,  and  jjeneral  paralysis,  which  latter  the  author 
judges  so  without  structural  pathology  aa  to  belong  in  neither  the 
first  nor  second  chuw.  The  chapters  on  general  symptoras  and  on 
electrical  excitability  of  nerves  and  muscles  follow.  Part  first  i« 
devut<'d  to  tlisea«e«o'f  nerves.  In  the  section  on  neuritis  and  morbid 
growths,  sciatica,  to  which  an  entire  chanter  is  given,  is  called  not  a 
neuralgia  but  a  neuritis.  Of  the  five  cia.<iBcs  of  multiple  neuritis, 
the  tabetic  form  only  is  provisional,  and  its  relation  to  chronic  alco- 
holism is  undoubtea. 
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Zur  diagnottiw-fitn  Betfeutung  den  Pvpitleiiphiinomeru,  tpeciell  ds»  rcjtoc- 
foriMcfirn  PnpilUntlnrre  bei  OeiatakrajJiaa.  Dr.  Tuokben.  Cbaritd 
Annalen,  IKhfl,  p.  330  et  seii. 

On  a  b(ipi«  of  olwtTviition  of  1700  patients  in  tlie  JnKano  depart- 
ment of  ihe  Charity,  the  luithor  concluflc-s  that  most  cuses  nf  reflex 
[iMipillnry  rijnility  are  pflnUytir.  ami  thai  it  ifi  of  umch  imi'ortance 
r  Decause  \\  is  BomolinieB  found  at  a  sta^rt-  of  the  di«ease  wheru  other 
M-mplotns  an*  waiitiiifj;.     IWsides  jwralvMis,  it  nliio  occurn  with  aged 
deiiit'iiti4,  cliroiiic  aU'<»noIiHl8,  in  i'ttmrtt  t>i  hies,  or  h'sions  of  the  head 
"without  olhtT  syniptomg  of  orpnnic  legion  of  tlie  brain,  and  Bome- 
I  timee,  rb  with  Mine  patients,  with  taben,  multiple  scleroaii),  ]>arc8ia 
'  of  the  oculomutoriiu,  cerebro-epinal  meningitia,  etc. 

PupiUfnreaetifn  vnd  o^ihalmo»f»vi»che  Befund«  M  fftufenkrankan 
Fraurn.    Dr.  Siemkrlixg.     Charit*  Aniialen,  188G,  p.  3«i3  et  seq. 

Thoflo  retnilti!  are  base<l  on  olMervation  of  1123  cnse«,  and  paralytic 
dementia  fnrniHheR  hy  far  the  greatest  miinber.  One  inU-rei^tint^ 
ottsc  of  IiyHterie  ori^rin  waa  observed,  but  functional  psychoses  fur- 
siah  but  vcrj'-  few  cases. 

Ptyeho-Thcrapevtifi.  I.  Lerlte  Toij;y,  M.  D.  (London).  Ara.  Jour- 
nal of  JuAAnity,  April,  1887. 

This  writer  Ixdievt*  that  "in  the  near  futnrp  the  ireneral  pmcti- 
ticner  will  jwiy  cltmer  and  more  sysiematir  attention  tn  that  all-im- 
[xirlant  branch  of  medicine — mental  lbeniiienlirj<.'*  He  will  enter 
Into  the  imtienl'a  ta*iteH,Bym7«ilhie»,  foiblee.  and  the  different  powers 
and  pbaitcs  of  hin  mind.  The  pernonal  inHnencc  and  manner  of  tho 
.physician,  alwavH^o  important,  is  chieflv  ho  in  nervous  and  mental 
iCBspfl.  Pure  anti  lofty  sent imenta  are  tfirectly  eondmnve  to  bodily 
health  and  vi^r.  Clieerfulnei<<i*,  art,  liternttire,  friendship,  induatry, 
pnijtcr  emphAinent,  relijiion,  inu»i(',  ehuiiKe  of  8Ci'ner\*,  good 
woathf-r  and  cfiniatc^the  inHuonpc  of  these  is  vast,  and  is  likely  to 
W  rcootniizcil  more  and  more,  though  by  no  means  to  the  exclusion 
of  the  materia  medica. 

OtmrtntioM  with  Spht/gmogTaph  on  Asj/fnm  Patients.  By  T.  D. 
Greksij:e».    Journal  of  Mental  Science,  January,  IS87. 

8o  far  frt^m  insanitv  having  no  ijatlndogj-,  as  is  often  said,  manin, 
mplanrholia,  epileptic  insanity,  general  paralysis,  dementia,  and 
irnlH-'cility  snow  dij^tinct  and  clmracteristie  traciug8,accurdiugtotliis 
.  observer,'  illustrations  of  which  are  printed. 


Vautft-ihtoxication  dans  U$  Maladies. 
1887. 


Par    M.  BoucHABD.    Paris, 


The  author  shows  hy  convincing  exporimcntnl  demonstration  that 
tlie  heallhy  ItMly  makes  and  eliminatea  jioisone.  Tlic  toxJc  power 
of  norftuil  urinetf  ie  most  clearly  shown. 

General  Paralym*  of  the  Insane.     W.  J,  Micklb.     Ix)ndon,  1886. 

This  second  edition  of  the  almvelmok  is  now  M'ithout  question  the 
best  repository  of  what  in  known  nf  this  disease-— its  history,  litera- 
ture, symptoms — that  exists  in  Knglish. 
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rV.-MISCELLANEOIJS. 

Piftographn  of  thf  North  American  Tnduin*.    A  prpliiniiiftrv  rAperJ 
GAURirK  Mallery.     Fourth  K^^port  of  the  Bunfuti  of  f'tunolc 
pp.  l-i*5U. 

Taken  in  eonneftion  witli  theauthor'n  elaborate  pai>er  on  Rign  lan- 
guage among  llui  Xurtli  .Viiit-rican  Inilliuis,  in  thf  iin*t  volume  of 
Ihftse  UminrtH,  anil  Imh  ntliiT  piipiTM  in  propn^^w  bill  not  yet  pub- 
lishuil,  Jir.  MallerT.''»  w-rk  is  in<lwi>cnsarile  for  all  who  are  iutei^ 
CHted  in  exprc'08ion  of  (wtyi'liic  procesHes  by  uieanB  more  ]>r)niitive 
than  Hpeei'ti  and  writing.  'The»c  atuilies  are  already  8o  fanulviLnccd 
tlint  :yp08  of  oxccntion  may  be  exi»ected  to  diPoUinJ  data  fnr  pritscan 
babttat  and  lul^raliun,  as  within  i^ach  tribal  <.ir  otbiT  ^tystcm  every 
Indian  draws  caoh  tipuro  in  idontical  stylo.  In  thin  report  nothing 
i»  allt'iiiplcd  but  lo  Inrnisb  a  ri'jM-rtory  for  points  on  pictoprapbic 
rcprep^'nlalion  uf  idejis.  T!ie  distribution  of  iietrojjlyphs  ib  very 
wide,  from  Eastern  Canada  to  California,  and  extends  far  Into 
South  Aineriea.  Pictoj^niphs  on  bone,  wood,  t^kinti,  j;ounltf,  and  the 
human  f»crson,  lattooinp,  the  feisnitieance  of  colore,  mnemonic 
quipu,  etc.,  are  *lisi:u>wed  as  ilbwtnitinj:  the  evohition  of  pictography. 
Then  f<)lItiWM  a  veri'  full  explanation  rtf  the  famous  Ixine  F'op  winter- 
e<mnt  from  1H1)1  to  ISTH,  and  of  the  still  older  rount  obtaint^i  by  I>r. 
Corbusier  whifh  ext«ndH  back  to  1775,  in  which  each  year  is  marked 
bv  a  pictograph  of  eome  distinctive  event.  PictiifeH  of  puoh  of 
etghty-four  tA>temic  |>en!K>nal  names  of  ibei>(;alnia  roster,  and  of  two 
hundred  and  eigbty-niue  in  the  Red  Cloud  cemtiis,  arc  piven  with 
Kngliah  uamei;  apjiondeil.  The  ftymlKiliKm  of  feathers,  differently 
tufted,  notched,  iminttil ;  niynlic  pertiouat;eri.  charms  an<l  fetishes, 
Shamanltim,  mortuary  entblemfi,  jirttve-poKl  murkines,  jHctographs 
illustrating  dailv  life.  tril>;il  history,  individual  bio^rrapby,  lU'^nleH  of 
interpretation,  frauds,  and  pr.uiical  su;.'>;ewtion(<  to  coriibonttors*,  are 
topics  which  receive  less  attention.  It  is  remarkable  that  no  writer 
on  thin  tiiubjeti.  has  extemled  bin  ken  to  take  in  and  to  attempt  to 
co-ordinate  the  very  different  and  independent  work  of  the  few 
chief  writers,  Darwin,  Delsarte,  Mantegazsa,  Clark,  Mallery,  and 
Warner. 

Da*  Wachi^um  der  Kinder,    Prof.  Gad.    Humboldl,  January,  1888. 

After  a  short  account  of  the  Hj>ecial  invest iirations  on  the  topic  of 
the  growth  t-f  cJiildren  since  Quetelet,  Dr.  Oaii  procoeils  to  a  conve- 
nient riwiune  of  the  very  extcn.-ive  invesligiitioii  begun  in  1SS2  by 
Jlalling-IJanpeu,  director  of  a  deaf-mute  int*tilute  in  t.'of>enhagen, 
ond  niiw  puiiliplie<l  in  inj»talinont«*.  A  fivstcm  of  weighing  and 
measuring,  daily  and  sometimcH  several  tiiiiea  dailv.  was  developed 
and  apjilied,  not  Mitboul  much  expense,  lo  130  cliildren  in  a  way 
which  mapires  much  confidence  in  the  n»s(dts,  which  an?  briefly  on 
fuUowH:  ChllMge^  in  the  weight  of  children  from  nine  to  fifteen 
years  are  sid)jei't  tu  three  annual  viiriatiim.-*,  viz  a  maximal  p<'riod, 
irom  August  to  the  midille  of  l>ecend>er ;  a  mid<lU'  («'riod,  from  the 
middle  of  December  to  April ;  a  minimal  i>eriod  of  three  months, 
ifitn  the  end  of  April  lo  July.  During  the  first  period  the  increase 
of  weight  is  three  times  as  great  as  in  the  second,  and  all  that  is 
gained  in  the  second  is  lost  in  the  third  periorl.  Ther<!  tim  three 
periods  ul&u  of  growth  in  height,  vis.  the  minimal,  from  August  to 
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tliecYid  of  Xoreinher ;  the  middle,  Instina  to  the  end  of  Murcli ;  and 
the  maximal,  from  the  last  of  March  io  the  middle  of  Aug^ifit.  The 
daily  growth  in  height  is  twico  an  prcat  in  the  middle  iie  in  thomin- 
imal  period,  and  two  and  a  hulf  timen  aH  ^eat  in  the  maximal  as  in 
tlie  minin^ai  jM^riod.  TIuik  the  growth  periotl  exionds  from  the  end 
of  Mnrt-h  to  I}ecember,  uiid  tnUs  iiitn  two  [>iirt«* — llr:4t,  the  mnxiinal 
jjerifxl  uf  hL'ighland  then  that  of  wcichl.  Tluirt  tlie  minimal  period 
or  weight  fatfs  in  the  niaxinml  period  of  height  iinil  nee  rer*a.  In- 
crease of  weifcht  erowB  suddenly  from  a  minimum  to  a  maximum 
and  then  alowly  declines,  while  increaseof  bnight  comes  on  slowly 
Hnd  de<*IineR  ymldenlv-  In  the  maxinml  period  of  inereaHinp 
heij^ht,  growth  in  thickness  is  at  it**  minimum,  and  conversely.  He 
then  infers  that  as  much  as  i>r*Hihle  i.f  the  jH^rioils  of  growth  in 
both  hfit^ht  and  wt-iiiht  (*liould  fall  for  st-hool  children  in  the 
Hummer  vaction.  Btsides  these  annual  phases,  these  fitudies  reveal 
(growth  perioils  of  2o  and  alwo  of  7'i  days.  Whether  these  are  due 
Vt  local  meteoToiogieal  conditions,  as  "sun-rotation  periods  of  27 
dayi*.  whieh  Malling-Hansen  calls  crowtli  ouftr);y,  is  not  clear.  The 
liistory  of  daily  variations,  eflpeeiatly  in  height,  due  in  part  to  com- 
pression of  cartilages  and  loss  of  elasticity  of  the  arch  of  the  fool 
caused  hy  standing,  and  the  converse  cITccla  of  rest,  is  givou  with 
creat  detail  for  every  hour  of  school  life,  and  is  fnll  of  interest. 
The  aulhiT  l)elit-'vi'S  lie  haw  only  ohtaincd  a  very  inadwpiate  glimpse 
of  u  wide  ttud  rich  field  of  re»eureh. 


Ze  SurvMnagt  Seolaire.    Par  Cii.  K£u£.     Le  ProgrAs  M^ical,  Febru- 
ary 5,  1**87. 

The  writer  starts  with  the  dictum  of  Spencer  that  the  first  condt< 
tion  of  tiational  prorvperity  is  that  th(>  nation  he  formed  of  good 
BDimals.  Scdentan,"  hfe  and  inlelh'ctual  work  havt-  always  tended 
to  become  unnatiiriil.  TiK^ot,  in  his  acute  work  on  the  health  of 
men  of  letters,  uritten  in  the  hwt  century,  and  Reveille-Parise,  in 
his  book  on  the  physiology  of  men  devoteii  to  mental  work,  Kous- 
seau,  and  more  recently  liagnean  and  Dujardin-Benunietx,  have 
directed  public  atteiitiou,  with  increasing  expUcitness,  to  the  dan- 
gers nf  befleiitury  mental  work,  which  are  :  I.  Those  <Iue  to  unfit 
places.  The  site  is  often  badly  chosen.  If  the  rooms  are  small 
there  i»  more  danger  of  contagious  affections ;  insutRcicnt  air  gradu- 
ally" imiMiverislics  the  blood,  and  anaemia,  ehloroais,  depression, 
bring  re<eptivi1v  to  all  morbific  influences.  II.  Haste  in  eating, 
bad  eo'iking,  and  food  unscifntificjilly  ehoi^fii, cause  defective  nutri- 
tion of  some  parts  or  organs  of  the  body.  III.  Clothing  is  often  un- 
peflagngio  in  former  thickness.  Decause  of  the  projjorlion  of  sur- 
face to  mass  of  body,  children,  it  is  known,  lose  relatively  more 
heat  than  ndulls,  untl  it  is  often  forgotten  that  clothing  'ik  to  an 
extent  a  calorie  equivalent  of  heal,  and  that  hniin-workers  nee<J  to 
dress  warmer  than  muscle-workers,  IV.  Insuirieicnt  exercise 
brings  c<:>nstipatiou,  tht-n  slow  blor>d  and  nutrition  so  ill  adapt(?d  to 
pr»iwth  that  even  the  teeth  are  starved  into  bad  development  and 
pile*  and  incipient  sexual  weakneawcH  appear.  V.  Kxwssive  labor 
w  laid  on  the  eyes  ami  sometime.'*  the  fingers.  VI.  Hail  attitudes. 
The  race  has  hardly  had  time  to  adapt  itself  to  soilentary  intellectual 
life.  Lying  on  the  back  is  particularlv  favorable  to  brain  circula- 
tion, According  to  ulalKtrate  statistics  6v  (Uiillaume,  the  percentage 
of  gula  and  boys  who  are  more  or  leas  deformed  by  bad  attitudes  is 
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fortx-one  and  eighteen  retmectirely .  B««idef<  thrpp  dfRtinct  speciett  of 
Inlentl  ctirvatun*.  all  Inrjrply  due  lo  unhyclcnic  uttitndo.^  in  writing, 
other  thoruci<*  dufomiitit't*  luv  induced,  the  cHet-t  of  all  of  which  le 
to  rcdncti  the  vi^or  <if  r(t*|)iriition,  rirrtiliitiou,  and  un{iatr  iiiilritiOQ 
andpniwth.  VII.  ViinouB  habitti.  rmlonj^ed  Pitting  favors  jiclvic 
conifc-^tton  and  loi^l  irritation,  Htrou^ly  iiK-Jiiiiii^  to  uuuHlurlwiion, 
to  which  the  taental  anorDalieti  of  delcriurati^m  8tn>n[:ly  )>rediA}>o«e 
our  dcgenonitt!  youth.  Since  TiKsot  (.L'ononifime :  Uuintcs,  T.  I), 
nmny  jwychic  and  Hornalic  trouhluH  Jiuve  heen  uttribule<)  in  form  lo 
secret  vice.  The  nwult  i»  general  trxhnuHtion,  cau8>ing  troubles  of 
nutrition,  circulation,  memory,  and  deprt-fision,  irritability,  tlurtua- 
tions  of  moot!,  etc.  VIII,  ExcL-wive  mental  labor.  *Mor««u'& 
"irritable  (iinlhesia"  seomR  increasingly  often  cnuswl  among  those 
crtrivinp  Ui  iii>juire  cuhurc  in  Ihi-  bmer  rlaK&es,  and  tlie  Houiewliat 
greater  liabihly  lo  Uii»  form  of  depeneration  amonp  the  upper 
clati8e8  ia  ilue  to  heredity.  In  general,  Hubjoctive  BenMitiona  are 
more  \*ivid  in  fatigue.  Nervous  exhaustion  tends  to  depreBsion, 
which  precedes  moat  vesaniiu.  In  fine,  all  these  eaunes  topether 
are  tendlnif  U>  that  form  of  degeneracy  which  in  inoiimble  of  pro- 
ductive effort. 

The  ChiUIren.    Jlote  to  Study  Uum.    By  Francis   Wabner,   il.  D. 
London,  1887.     pp.  SO. 

These  lecture^*,  given  to  the  Froobel  Poriety,  are  eppecially  de- 
voted lo  ways  of  obwrvinp  nutrition,  eyeaiplit,  facial  ex|ires8ion, 
gesture,  and  poflture.  The  functionsof  the  arm,  hand,  and  sjiiue  are 
especially  to  l>e  ncnitinized,  and  pointH  to  In;  olwerved  durinp  f*leep 
are  eiiunierate<l.  Some  of  the  cuIh  and  conclusions  of  the  author  ti 
work  on  [ihysical  cxpresaion,  described  ia  our  last  number,  are 
reproduced.  * 

Tachyhipwdamia.    Bv  Wii.lw  J.  Powell.    Reprinted  in  the  Pftulh- 
ern  Live  Stock  Journal  during  July,  August,  aud  Septeiulx?^r, 

18H7. 

This  rare  and  often  vainly-souplit  handbook,  privately  printed  in 
38:t.S  and  sold  at  a  hiph  pri<:e  aK  the  r<'v<!lation  of  n  valuable  necret 
first  ilisi'ovcred  by  the  autlior  in  1M14  ami  jierfectcd  during  twenty 
Buhfiequent  years,*  is  here  for  the  first  time  accessiljle  to  the  general 
reader.  The  author  was  at  first  a  teacher  of  Greek.  Latin,  and 
moilern  lanpuapcs,  who  Inter  ainiuired  a  fortune  by  this  art  of  turning 
wild  horses  freshly  caupht  from  the  plains  of  Texas  and  Mexlei>,  in 
froiu  tw^)or  three  to  six  or  ciphl,  or  in  rare  cases  twelve  or  even  sixteen 
hours,  all  without  the  least  violence.  The  lauicr  approachwl  the 
horse  which  had  been  driven,  led,  or  dragged  with  the  lasso  into  a 
small  enclosure.  The  animal  first  turned  nis  tail  to  the  trainer,  but 
in  fifteen  niinuteR  or  half  an  hour  turnerl  about.  Bv  motions  so  slow 
as  to  Ih*  almost  iinjiertrepliltle  the  hand  was  extended  ami  the  man 
approached,  stopping  instantlv  at  the  faintest  sign  of  iHncbing  or 
fear.  At  length  the  nose  coulA  be  tourbe<l  and  tapped  or  patted  by 
very  slight  but  rapi<l  movement.  Inch  by  inch  this  "gentling" 
process  proceeiled  to  the  neck,  body,  fore  aiid  hind  legs,  to  the  f*K?t, 
tail,  ears,  etc.,  till  the  horse  had  been  handled  all  over.  All  animals 
liave  much  pleasure  in  dermal  iw*)is;itions,  for  the  sake  of  which 
they  will  endure  more  ami  more  sudden  and  vioh*nt  aural  and  opti- 
cal 'aensations,  and  these  are  the  best  means  of  remuviug  fear,  which 


PeTCHOLOOlCAL    LtTERATURE. 


351 


I 


I 


I 


is  llitf  only  feeling  a  confine*!  animnl  hf»«  fnr  rann— these  are  his 
fnn<^lfiDiental  principles.  An  animiil  th.it  rushca  toward  n  man  and 
■wouWl  kill  him  if  he  fled  or  ehoweti  signs  nf  fright,  will  always  stop 
a  Utw  feel  from  a  man  who  remaiuH  motionluHH,  if  there  is  no  dis- 
tmcltng  object,  so  that  the  attention  of  tlic  aniraul  is  jixcd  on  no 
moving  or  sounding  thing  whatever  save  the  trainer.  As  thore  are 
irregular  verhjs  and  nouns  that  do  not  fall  under  the  paradigms,  so 
he  suys  there  are  exceptional  horseH,  but  none  he  tninka  which 
varliitionH  of  tbia  method  will  not  subdue.  The  secret,  he  argues,  is 
the  moral  one  of  pradualness,  gentleness  and  perseverance,  and 
in»piringconfidence,  and  al  1  drugs,  gmeU«,  violence,  or  masrnetiHin  are 
methods  of  quacks  ignorant  of  the  true  psychic  nature  of  the  honae. 
Very  interesting  are  the  details  of  "gentling"  a  wild  boar  of  great 
fer(.»city.  freshly  captured  and  uninjured,  which  could  at  first  be 
only  ara^iuuUy  touched  with  a  stick  through  the  bars  of  a  pen,  and 
of  a  freshly  caught  adult  deer,  both  of  which  were  no  tami^d  in  a 
sin^cday  us  to  eat  out  of  doors  and  in  public  from  his  hand.  Many 
OBrfciflcmt«s  from  military  and  civil  officerB  of  highest  rank  certiHed 
to  the  marvela  of  his  art  and  the  permanence  of  his  results.  The 
b<K>k  ia  written  in  an  accurate  and  naive  way,  with  incidental  allu- 
sions to  learning  and  educational  art,  whurh  gives  it,  though  in 
slieht  flcgree,  something  of  the  charm  of  Isaac  Walton,  or  White  of 
Bell-fturne.  This  w^ems  another  illustration  of  the  law  that  very 
great  changes  of  iiupresHione,  whether  of  preemure,  heat,  or  cola, 
can  be  accomplished  without  consciousness  if  they  are  sufficiently 
gradual— a  law  of  wide  range  and  great  utility  in  eilucation. 

X«  Legffi  atati»tiKjia  dd  Smddio  Mcondo  gU  ttUimi  DwmmenH.    Moa- 
SELLi.    Milano. 

This  work  is  a  continaation  of  the  author's  treatise  on  the  same 
sablect  published  in  1870,  and  ia  one  of  the  very  best  illustrations 
of  the  exact  methods  of  the  anthropological  school  of  psyeholcigy. 
The  regularity  of  increase  of  the  number  of  suicides,  wnich  consti- 
tolcs  one  of  the  best  arguments  for  the  doctrine  of  dctenniniKm, 
U  much  greater  than  the  incre:ifle  of  porndation.  The  larger  the 
town  ihe  greater  the  annual  increase.  The  yearly  variations  dc- 
peinl  <»n  cijsniic,  social,  meteoric,  and  economic  changes.  The  two 
zonci*  of  greatest  frequency  of  suicide  are  the  centre  of  the  German 
poputatinn  and  Northern  Frant'e.  From  these  in  all  rlirections  tlie 
fre«]neijcy  of  suicide  decreases  like  waves  fnim  a  stone  thrown  in 
the  water.  This  geographicut  scheme  repeats  itself  on  a  smaller 
for  other  (^mHller  centres,  the  great  cities  exhibiting,  of 
,  the  lai-gest  percentage,  these  latter  and  race  being  the  chief 
.  Like  outbreaks  of  insanity  and  crime,  suicides  increase 
during  months  of  increasing  toniperulure.  Spring,  summer,  winter, 
fall,  is  the  sories  whicrh  reproscints  decreasing  numbers  of  snicides, 
Jnne  bein^  the  month  of  most  and  Deci/mber  of  k*ast  frequence. 
6Di<'idcB  increase  with  culture  and  civilization.  In  Itiilv  about 
twice  as  many  suicides  occur  in  cities  as  in  the  country.  T'he  slate 
of  religiousconsciuusnesshasagreat  influence  on  theteudency  to  sui- 
cide, which  is  strongest  among  Protestant*;  then  follow  Catholics, 
Jews,  MahojiUNlans,  feush-worshipjwrs.  in  decreasing  series.  Men 
are  about  fotir  times  as  likely  to  commit  suicide  as  women,  but  the 
percentage  of  women  to  men  is  greater  in  spring  and  summer,  and 
of  men  to  women  in  fall  and  winter.    Each  race  and  nation,  how- 
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theft,  incendiarism,  plagiarism,  false  testimony,  etc.  This  does  not 
include  acts  against  tne  state,  which  vary  with  the  particular  condi- 
tions of  nations.  These  sentiments  are  the  substratum  of  all  mor- 
ality, and  their  absence,  which  is  as  much  an  abnormality  as  the 
privation  of  a  limb  or  physical  function,  constitutes  two  distinct 
types  of  mental  alienation. 


NOTES. 


I.— EDUCATIONAL. 

An  attempt  has  been  made  recently,  in  the  State  Normal  School 
at  WorceHtcr,  MafiB.,  to  enlarge  tlie  Bco[»e  of  Lhe  ordinary  8tudy  of 
psycholc^y,  ats  well  oh  io  render  that  study  more  objective  and 
more  useful  to  students,  by  making  the  systematic  observation  of 
children  a  part  of  the  regular  worlt  of  the  school.  The  object  Is 
twofold  :  first,  to  put  the  students  (as  prospective  teachers)  into 
closer  and  better  rotations  to  children  ;  and  secondly,  to  gather  a 
■tore of  well  ascertained  fuctfi  wherc-with  In  time  to  incfease  and  rec- 
tify our  present unsflLisfacUjry  Icnowletigeof  chlld-uature.  The  mode 
of  pmctMlure,  liitherU>,  in  somcwliat  as  foUowa  :  First,  the  aim  and 
methods  uf  the  study  arc  corefnlly  explained  to  the  student«  at  the 
befiinninc  of  their  secfuid  lialf-yeAr  in  the  school  ;  ihey  then  im- 
prove such  opportunities  as  thev  have  or  can  find — at  homo,  in  the 
street,  in  the  families  of  nei^h^ra  and  friends — of  notieiii)^  with 
care  and  minutene-ss  tlie  sjiontniieouB  and  unconstrained  activities, 
boilily  and  mental,  of  children  of  all  ages — at  play,  at  stuily,  at 
work,  in  otmvernution  and  intercourse  with  each  other  and  with 
adults,  in  all  sUunttons,  relations,  and  moods.  Then,  at  the  earliest 
convenient  moment,  careful  and  concise  record  is  made,  on  blanks 
provided  for  the  purjiose,  of  the  facts  observed,  these  belus;  kept  m 
free  as  possible  from  any  reflections  or  inferences  of  tho  observers. 
The  blanks  are  ordinary  half-sliccta  of  note-paper  with  printed 
heading,  givingdiite,  obscrvor'a  name,  initials  of  the  child  observtud, 
its  ficx,  nationality,  age,  an<l  the  length  of  time  between  making  the 
observutluii  and  recording  it.  Different  tints  (^f  pa|)er  are  U9C*<1  as  an 
aid  to  claaKification ;  for  example,  white  for  ordinary  personal  ob- 
servations^ cherry-tint  for  hearsay  or  second-hand  facts,  canary -tint 
for  reminiscences  of  tho  rcconJer's  own  childhood,  cbocolatc-ttnt 
for  ohscrvationa  continued  without  break  for  a  certain  specified 
lenpth  of  time,  ami  so  on. 

Tlie  number  of  ubscrvatlons  recorded  varies,  of  course,  from 
week  to  iveek  with  the  omjortunilies  that  present  themselves, 
but  a  rougli  average  would  be  not  far  from  two  a  week  for 
each  pupil.  During  the  two  years  that  tho  experiment  hae 
been  in  progress  in  its  present  shape,  somewhat  more  than  four 
thouaana  eight  hundred  records  have  been  made,  and  iheae  have 
been  careftifly  classifte*!  by  subjects  anil  preserved  for  reference. 
Many  of  them,  from  lack  of  skill  or  judgment  in  the  observer,  have 
little  value  apart  from  tho  whole^w.me  endeavor  that  made  them, 
but  a  considenihle  pn>iHirtion  are  of  ivrmanent  interest  and  signifi- 
cance to  any  student  of  child-nature.  Taken  as  a  whole,  they 
already  form  a  body  of  facia  not  to  be  found  elsewhere,  and  the 
practice  by  which  their  volume  is  continually  increased  also  im- 
proves their  quality.  They  relate  chiefly  to  the  knowledge  and 
Ignorance  and  errors  found  in  children  of  diHerent  agca  ;  to  their 
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Instincte,  as  manifeatd  in  piny  nml  in  voluntary  occtijiations  ;  to 
tttie  abilities  of  children  in  variouH  directiontt,  as  shown  in  dm\v)ng, 
rnechanical  contitructlun,  hunting  and  training  aniuialu,  letter- 
Writing,  rhyming,  atory-tellinfl,  etc. ;  to  their  feeling  (hundredB  of 
records  coveriiijc  a  very  wide  field),  meuiury,  iniaiiiiiaiion.  attention* 
tnuriil  sense,  idiosyucrasice,  etc.,  und  arc  ctnfisified  according  to  such 
mhripa. 

Iriailvlition,  oonsulerahle  information  has  been  collected  hearing 
Qpon  the  treatment  of  childnin  (injiirions  or  otherwise)  by  adulla— 
par«iit.<a,  teatrhf  nt,  niirAen,  tcrown-iip  hnithers  and  HiHters,  etc.,  and 
Altio  upon  the  kinds  of  literature,  t!torie.i>,  pi«'turi>»,  songs,  ami  the 
like,  tltat  children  enjoy  most  and  remembor  longest.  As  to  tho 
goo(l  effect,  aa  training,  of  these  obeervstionB  upon  Ihotue  w!io  make 
and  record  them  there  can  be  no  question  whatever.  The  etudents 
eoon  l^ecoRie  noticeably  more  iiitereftied  in  children  nnd  their  ways, 
and  more  skilful  iu  dealing  with  them,  while  certain  indivitltials 
acquire  much  tact  und  ingenuity  in  fnlluwing  out  tlie  more  »)mpli- 
Gated  and  obscure  processes  of  child-life.  Moreover,  they  get  Home 
^Ksd  practice  in  right  methodB  of  obacrvntion  and  investigation  gen* 
erally,  learning  in  some  measure  the  caution,  discrimination,  and 
Terftcity  required  in  studying  nature.  The  exercise,  as  a  whole, 
stimulates  and  quickens.  Students  do  not  liud  it  a  dull  task.  They 
have  to  be  restrained,  or  thev  would  have  given  a  disproportionate 
amount  of  their  time  to  it.  f^inally,  graduates  who  have  had  a  year 
or  two  of  this  training  before  goin«  out  to  teach,  manifestly  take 
more  pleasure  and  are  more  successful  in  their  work  in  consequence. 
They  frequently  fill  long  letters  with  accounts  of  the  interesting 
tmits  they  discover  in  their  pupils,  and  it  is  easy  to  see  that  (heir 
attitude  towards  exeei^lional  and  trouhleflomo  children  is  often 
marked  by  unusual  intelligence  and  sympathy. 

llow  railiesl  a  modification  of  methods  of  teachine  (wycholocy  is 
here  involved  is  evident.     The"  natural  "  method,  wbich  has  slowly 
reconstructed  modes  of  teaching  all  other  subjects  during  the  last 
leentury,  has  at  last  reached  the  science  of  man.    This  ia  the  field 
'  work  of  psychology.    The  follow  ing  commencement  essays  of  grad- 
uates last  summer  were  bsse<l  entirely  on  these  studies:  Falsehood 
in  Children,  Likes  and  Dislikes  of  Children,  The  Laughter  of  Chil- 
.dren,  What  the  School  Child   Thinks  Of,  How  a  Child   Rejisons, 
^Plays  of  Children,  Superstitions  of  Children,  Study  of  a  Child.     A 
brief  digest  and  tjibulation  of  results  of  the  above  records,  which  are 
Dot  without  scientitic  value,  will  appear  in  the  iTourniU  Inter.    <^ircat 
credit  is  due  to  Principal  Russell  for  the  skill  with  which  he  haa 
organized  tills  signiticant  new  departure. 

Several  very  recent  investigations  show  that  some  children  lack 

the  power  to  distinguish  shades  of  sound,  both  vowel  and  consonant, 

^tnd  hence  are  capable  of  quite  a  range  of  distortion  of  sounds.    This 

idoes  not,  seem  due,  at  least  in  some  cases,  to  defective  hearing,  and 

[bcnce  the  term  "sound  bliiKlness"  more  often  used,  or  ''timbre 

LdeafneeA,"  which  Professor  J.  Le  Conte  suggests  as  more  apt.     From 

the  many  illustrations  of  the  defect  cited  it  would  anpear  that 

defective  carrying  power  of  memory  has  much  to  do  witli  it.    This 

•eems  to  be  one  cause  of  the  great  difference  between  children  in 

.learning  to  read,  but  the  phenomena  need  fuller  ntudy  than  they 

[have  yet  received.     Not  a  few  of  the  transformations' and  mutil- 

stiona'of  words  reported  would  make  excellent  stock  in  trade  for 

low  comedy  as  they  stand. 
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Dr.  W.  Camerer,  wboee  long  experimentai  studies  on  the  Bea«e  of 
tute,  witli  his  wife,  are  of  such  high  significance,  now  reiwrts 
(ZcitRch.  f.  Bioloft.,  Ucft  2,  1887)  r  careful  utiifly  of  two  yeaxB* 
duration  on  the  metaboliama  of  five  children  between  the  agca  of 
seven  and  seventeen.  During  this  jwrioU  their  food  wasob^rved 
and  within  wide  limits  regulated,  tlieir  weight  and  fmiwtb  recorded, 
excretion  and  even  innenHible  perspiration  registered  at  intervals. 
The  rvtjults  are  too  extended  for  report  here,  out  the  role  of  indi- 
vidual differences,  CH^iecially  of  sex,  the  range  of  Lndividool 
pecullHrity  in  distribution  of  excretive  function  wtween  bowels, 
kidneys,  and  skin,  is  surprisingly  great. 

An  iroporlant  hygienic  e<lucational  addresB  was  given  before  the 
Berlin  Medical  St>ciety,  Febroary  16,  1887  (Berlin,  klin.  AVochnn- 
sctir.,  March  7,  1887),  by  Dr.  Gelirmann,  on  "  Insulhciency  of  the 
miiBclos  of  the  trunk."  The  canse  may  be  due  to  the  musctes  them- 
selves, or  be  reflex,  perhajw  from  intestlnee,  womb,  etc.,  and  may 
be  penoral  or  local.  The  position  in  sleep  is  of  great  importance  for 
ffivin^  physiological  i)0sture.  The  resultfl  of  defect  are  scoUoeiB, 
bihitenuly  Hsynimetrical  growth,  wftiKU'rinc  liver,  uinking  kidneys, 
falling  womb',  too  feeble  action  of  one  or  both  lungs  and  reeultiug 
fiuxiuns,  and  irregularity  and  disease  of  the  heart. 

A  most  instructive  ca.se  of  hereditary  juvenile  degeneration  i* 
dej4crit>ed  by  Mnbille  and  Raniftdier(Annftle«  M6d. -psychology.  May, 
1887).  A  Ixjy  whose  neurotic  parent«  felt  schooling  to  be  the  chief 
end  of  life  wiis  isffhited  that  he  might  learn  more  ami  quicker. 
Although  industrious  and  ready  of  apprehension,  he  grew  gloomy 
aa  adolcflcence  aporoaehed.  At  eleven  he  was  placed  in  a  school 
where  his  reserveu  wayn  excited  deriaion,  wliich  led  to  delusions  of 
persecution.  All  actsin  his  environment  had  reference  to  him. 
Gradually  mystic,  erotic  and  demonic  hallucinations  develoi»ed, 
wbi<'!!  were,  however,  mitigated  by;  an  opcratiun  for  pbimosia. 
Zoophobia  was  so  intense  that  the  sight  of  hens,  cats,  etc.,  caused 
pallor,  tremor,  etc.  All  these  symptoms  soon  ended  in  rapid 
dementia. 

Dr.  A.  Stewart's  recent  book  on  "  Our  Temperament*,  their  Stndy 
and  their  Teaching,"  is  an  excellent  illustration  of  the  revival  of 
the  theory  of  temporamente  on  a  more  scientific  basis  as  the  doc- 
trines of  phrenology  decline.  His  book  is  dejiigned  as  a  practicjd 
guide,  is  very  rich  in  literary  illustrations,  and  tabulates  the 
physit-al  aud  mental  characteristics  of  the  four  pure  tempcramenta. 
The  latter  are  considered  as  valid  only  to  civilized,  and  chiefly  for 
British  racf^s.  The  book  it^  richly  illustrated.  The  scientific  plane 
of  the  book  is  about  like  that  of  Maute^'azza's  recent  work  on 
physiognomy  and  gesture.  This,  considering  the  uljecure  nature  of 
the  subject,  is  high  praise. 

A  teacher  of  deaf-mutes  has  carefully  counted  the  words  ii8i?<i  hy 
deaf-mutes  per  day,  and  finds  that,  making  allowance  for  abbrevi- 
ations, scarcely  more  than  a  thousautl  are  u»ed,  which  is  probably 
very  far  below  those  used  by  normal  chiltiren. 

No  less  than  ei^ht  interesting  ca^es  have  been  lately  reporteil  in 
Science  of  sudden  amnesia  from  shock  or  accident  which  remained 
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after  conscioufiness  was  regained.  Often  all  that  preceded  the  acci- 
dent by  a  few  momenti^,  hours,  days,  weeka,  or  even  more,  waa 
penuanentlv  loet  from  memory.  In  one  cose  at  least,  a&  perfectly 
nonnitl  health  wasntowly  re.^tored,  memory  of  evenly  came  Jowii  to  a 
point  of  time  nearer  and  nearer  the  instant  of  the  acetilent.  In  some 
^jucfl  there  seems  to  have  l>een  Bome  projioriion  between  the  length 
of  the  (KiricKl  of  iinconHciongneas  ami  the  memory -blank  before  iC 
One  wTiler  thinks  tlie  memory  is  more  likely  to  come  down  to  the 
InBtant  of  injury  if  Llie  latter  deeply  involves  the  fienscM,  enjiecially 
«gbt. 

M.  Ribot  contributes  to  the  October  and  November  iseucs  of  hia 
Revue  PhUotophiqve  a  very  convenient  snmmary  of  the  scicntilic 
doctrine  of  attention.  M."Rilx»t  brinpft  int<i  prominence  the  distinc- 
tion  between  apuntaneouH  and  voluntary  attention.  The  former  is 
guided  by  iiatuml  interest,  by  the  most  imnrepwivetwriRUtionH,  nnii  is 
well  marked  in  ehihlren  and  in  aniniali*.  Vhv  latter  is  a  prtxiuct  of 
civilization  and  ia  an  artificud  {>rocc«3.  Attention  in  any  form  is  an 
nnnattiral  state.  It  is  a  monoideiRm,  while  the  nature  of  thought 
coneiMa  in  a  conntant  chant;e.  Attention  is  based  upon  emotion,  and 
ita  gcneaia  roust  bo  wnneeted  with  role  of  pleiw^are  and  pain  in  the 
fttrugjrle  for  life.  The  method  of  imhicin^  vohintary  attention  la  by 
Bppeulinff  to  emotional  motives,  by  sulwtitiitinif  a  mediute  cnuttrac- 
tive  good  for  an  immediate  attractive  one.  M.  Uibot  also  enrolls 
himHelf  amorigyt  those  who repani  motion  aa  the  eawenceol  attention. 
Without  motion  thought  is  imposeible,  and  all  thought  is  initial 
action.  .1.  J. 

Mme.  Clcmoncc  Royercontribiiles  a  very  intorcwling  article  npon 
the  notinns  of  numl>er  in  animals  to  the  li^mt  ScieintiJigHe  of 
Noremher  10.  Ilcr  main  theiiU  is  that  animals  have  a  ^ootl  aonae 
for  forms  and  si/,es  of  grouiw  t;f  obieota,  but  that  real  counting  is  very 
limited, and  the  idea  of  "three,"  lor  example,  as  an  abstract  numer- 
ical n'ttion  is  beyond  their  mental  horizon.  The  trained  dog  does 
DOl  flppreeiatc  tlie  meaninj;  of  ihe  numbers  that  he  pretends  to  add, 
but  retfurils  them  merely  asauartitieial  means  of  gaining  bin  master's 
apjtroval  ;  juHt  as  }?ir  John  Lub1x>ck'a  dog  regards  the  labels  that  he 
brings  when  he  wants  something  to  eat  or  to  go  out.  Animals  are 
gootl  geometers  but  jKKir  arilhmeticians.  Geometrical  notions  are 
tlie  mnre  elemeutarj-  of  the  two,  ami  it  irt  a  product  of  civili/iitlon 
tliai  has  led  us  to  liubHtilnte  number  for  meiisurv  ;  to  count  instead 


cvplion  to  animals  ;  it  is  an  idrai  to  us. 
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E.  Fischer  and  F.  Pcnzoldt  report  a  study  of  the  sensitiveness  of 
tlie  sense  of  smell  (Liehig's  Annalen,  lid.  ill,  1,  s.  VIU  as  follows: 
In  an  em|fty  ro<:>m  of  2'SO  cubic  metres  content,  a  weigded  ijiiantily 
of  sub6tiincedipst»lved  in  alcohol  was  sprinkled  by  a  simple  atomizing 
apitaratuH.  The  air  of  the  room  was  inlxetl  with  a  great  fan  for  ten 
zninulee,  and  the  subject  whose  8enne  was  to  l»e  tested  was  calle<i  in. 
Xhe  most  ?>triking  n>salt  was  that  mercaptan  was  rierceived  in 
volumetric  proportion  to  air  of  one  to  fifty  thousanrl  million.  Assum* 
ing  50  cubic  cm.  of   air  to  be  inhaled,  so  small  a  quantity  as 


46  060000  oaiUigrmm  of  zncrcaptan  is  perceived.  AcoordingtoEirch- 

hoffimdBuiison,  itrequireaj-jgjT^gg  milUgnuD  of  soda  to  be  per- 
ceived in  the  gpectro«co|)«. 

Or.  FaitvcHc  thinki!  that  thiTC  is  an  inverse  ntio between  smell 
tLtid  mfuhi.  In  Homo  forms  of  life  tho  olfoetory  otsbb  prpcndcB 
all  otluT  jtfirlfl  of  the  bodv  and  twcomea  very  mobile.     Extreme 

I^runiintMu-uuf  the  nuAo-labial  organ  not  only  limits  the  field  of  viBum, 
mt  hi  Hiiniu  wny  'i»  iinfiivurabU)  t4i  ttu*  liitrlieNt  rleveloimif-'tit  of  tbe 
•  virttml  fiirn'liftn,     Ae  tlie  eyes  ai-quirn  pnrulU'l  axes  ana  reacli  thi.>ir 
liiKlH-'til  |M'rf«*i;tion,  lh«  noae  relire«  iutm  its  prominence  in  pu^itioo 
and  f unrtion.    This  rony  be  tme  aUo  of  individuaU  and  races. 

Wenilnnnki  and  Professor  Henry  P.  Bowditch,  of  Boston,  by 
different  nielliiKla  hclievwl  tliey  had  proved  that,  exce].t.ionallv  to 
thii  K*!m*rttl  law  that  every  tiiwnc  is  fatifoif^d  by  work,  the  nervo  ribre 
in  It  ncrvr'-inii(irle  prejmration  »a»!i  not  i-xhaiisteil  by  very  lonfr  i-on- 
tinued  ariivily,  ami  concluded  that  its  function  was  approximately 
,  aimlugoiiD  to  tliut  of  a  metallic  conductor.  Professor  Alex .  Herxeo 
(Arch,  des  Sciences  phyit.  et  natur.,  September,  1887)  thinks  }ie  tias 
proven  conversely  that  when  the  muscle  ceases  to  react  to  the 
sdmulns  of  a  prolonged  tetanizing  current  its  nerve  is  fatieue*i, 
while  the  jieripncral  end  apparatus  can  continue  to  functionate. 

Dr.  J.  M.  L.  Marique's  thesis,  entitled  Reeherehes  uperimentaUt  jur 

l«  Mrennitni€  d«  FonctionytMietit  de$  Centm  ptyeho-motsur  d«  C«rteau, 

though  presented  in  188-%  deserves  mention  here  for  Its  admirable 

isummary  of    researches   on  the    excito-motor   area   and    sent>ory 

roentros  of  the  cortex  since  1870,  and  also  for  bis  novel  methofj  of 

experimentation,  which,  however,  itself  needs  further  study.     lie 

[  alteniptoil  to  isolate  the  motor  centres  for  limbs  in  the  dog  from  the 

[rest  of  the  cortex  by  a  vertical  cut  seven  or  eight  millimetres  drep 

i  ftronnd  the  HiL;m<]i<)  gyrus,  Keveriii<;  thus,  as  he  thinks,  the  ftn'uate 

I  MBOciation   fibrea  witnoiit  injuring  the  projective,  or  at  lenst  tho 

Eramidal  fibres.  His  conchmlon  is  that  scetion  <jf  the  asKiciation 
res  produces  about  the  same  result  as  severing  the  pyramidal 
I  fibres  themselves,  or  that  motor  centres  have  no  function  in  the 
'  ttbeence  of  sensation. 

Borne  of  onr  readers  will  recall,  as  does  the  writer,  an  Amerituin 
who  (rave  a  few  exhibitions  of  tne  remiirkable  power  of  not  only 
playing  different  melodies  of  very  dilTerent  rhythm  simultaneously 
Willi  thotwohand.-*,  but  of  writing  with  great  rapidity,  c.  ^.,  aFrenen 
madrigal  with  one  hand  while  the  other  was  writing  a  German 
sentence  from  Kant,  a  Pi^alni  in  Hebrew^  etc,  M.  Panlban,  a 
French  psychologist,  has  lately  studied  on  himself  the  p<iwer  of  the 
mind  to  attend  to  two  things  at  once.  When  he  wrote  the  words  of  a 
poem  while  re<'iting  another,  tlie  words  or  even  letters  of  the  two 
would  occasionally  get  mixed.  The  confusion  caused  by  repeating 
one  poem  aloud  while  meutnlly  rehearsing  another  caused  slill 
more  mixing.  He  time<i  tin?  mast  rapid  mtilliplii^itiou  of  a  row  of 
figures  by  two  when  done  alone  and  the  time  required  to  repeat  a 
poem  byoeart,  and  then  found  he  could  do  both  together  in  some- 
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what  lees  tiniG  thsn  the  Bum  of  the  times  of  each  separately.  The 
Bunpler  and  more  unlike  the  two  processes  the  more  nearlv  could 
both  be  done  in  the  time  of  one,  but  very  comjiiex  and  similttr  ai*l» 
caase  much  interference  and  toss,  which  is  still  erenter  if  three 
things  arc  niu-mple<l  at  once,  as  writing  a  poi'm  witn  one  hand  and 
numwra  with  the  other  while  repeating  a  song.  The  theory  that 
in  "  duuUe  act«  "  the  attention  flits  is  not  favored  by  these  observa- 
tions. 

InterestinK  experimentul  InvestignUon  of  the  question  whether 
after  the  brain  rind  lost  itK  function  by  sudden  total  anaemia  its 
function  could  be  restored  by  a  supply  of  fresh  blood,  is  reported  by 
It.  Hayem  and  G,  Barrier  (lArch.  dePbysiol,  5,  1887).  Twenty-two 
do^  were  decapitate*!,  and  from  one  second  before  to  twelve  minutes 
after  the  operation  umlelibriiuited  blood  from  a  living  horse  was 
transferred  into  both  carotids  by  a  T-tnbc.  If  tronefusion  occurred 
after  the  head  had  hemmo  still,  about  two  minutes  after  decapita- 
tion, respiratory  movements,  the  corneal  retlex,  the  secrelion  of 
saliva  and  tears  were  restored,  and  but  twelve  minutes  after  the 
knife  fell   the   power  of  reviving  any  of   these    movements   was 

Sone.  If  transfusion  took  place  four  se^'onds  after  dcaipitution, 
lie  onlinary  spastic  movemonte  ceased  and  apyiarcntly  voluntary 
movcnicnte  began  again.  Five  or  ten  seconds  after,  while  the 
voluntary  movements  of  the  head  could  be  revived,  the  sjiastic 
motions  could  not  be  repressed.  The  latter,  which  generally  i-ease  in 
Hbout  t«u  seconds,  can  be  restored  if  transfusion  is  made  at  once 
after  their  cessation. 

A.  Konig,  in  an  article  on  Newton's  law  of  color  mixture  and  some 
recent  experiments  of  E.  Brodhun  (SitKungsber.  der  Berliner  Akod. 
1887.  XVIII),  urges  that  the  principle  thnt  colors  that  look  alike  give 
mixtures  that  look  alike  involvcts  the  further  stattmi cut  that  color 
ocmiiiarisons  remain  valid  if  the  intensity  of  all  component  lightA  ia 
increase<l  or  decreased  in  the  same  proportion.  This  he  shows  is 
not  quite  correct  for  dichromatic  systems  like  common  cases  of  color 
blindness.  By  mixinz  light  of  wave-lengths  fjI5  tt  and  400  <i,  a 
colorless  mixture  can  oe  pnxluced  which  remains  colorless  if  their 
intenMily  is  cliange<l.  A  homogeneous  light,  however,  which  with 
ft  delinite  intensity  of  that  mixture  looks  the  same,  becomes  more 
yellow  if  the  inteuBity  is  increH»e<l.  To  maintain  thu  same  color  by 
such  increase  there  must  be  a  relative  increase  in  the  quantity  of 
light  of  longer  wave-length.  The  same  thing  is  true  of  trl-chromatic 
systems.  This  is,  however,  harder  to  observe  and  is  opposed  to  the 
results  of  Bering.  It  is  best  seen  in  mixtures  of  red,  green  and 
yellow  reduced  from  middle  intensity. 

Tambroni  and  Algeni  (Riv.  Sporim.  di  Fren.  XI)  measured  the 
duration  of  psychic  reaction  in  the  field  of  tlie  space  sense  of  the 
ixisane.  The  method  of  right  and  wrong  cases  was  used  in  distin- 
guishing whether  one  or  two  co in jwiss- points  were  applied.  Tht^se 
obeervations,  which  require  great  patience  and  cjire,  were  mode  on 
four  normal  pers^ms  and  four  mclnncholiiif,  dements,  epileptics  and 
maDia<»  each,  nuikine  twenty-four  patients  in  all.  Two  points 
required  more  time  than  one,  and  wronc  jiulgmentt  wore  longer  vet. 
The  average  error,  ntmiber  of  errors  and  time  were  uls<i  reiluce-f  by 
practice.    Tbeoe  results  with  normal  subjects  were  before  known. 
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The  effecU  of  practice  were  obHerved  only  with  m&niftcs  and  in  port 
with  epUepticH.     The  nggreguU;  reHiilt«  show  that  melanchoHcB  hav~ 
the  lon^e^t  reaction  times,  iimJ  ilmn  come  epileptics,  dements  aft 
muaittUB,  uml  normal  persons  in  descending  series  of  times.^   Tba 
this  scale  or  the  numbers  are  typical  it  would  at  present  be  rash  1 
affirm. 

TuchlH  (Wjestnlk.  Psichiatrij,  B<1.  IIIJ  reports  a  study  of  the  san 
problem  with  FIecheig*B  paUentti  in  Wundt's  laboratory.  Three 
cases  of  incipient  dementia  were  psychometricalW  tested  as  to 
simple  reaction  time  of  choice,  association  and  inference.  With 
each  subject  an  acocleratinn  of  the  process  of  active  apperception 
was  demonstrated,  whence  Tachis  coiichidea  that  morbid  processes 
begin  with  a  weakening  of  active  perception.  Every  form  of  mental 
allenatiun,  it  is  inferri^d,  mutit  bt^in  with  a  reduction  of  tht^  free 
creative  function  of  will,  for  in  this  function  the  ego  is  determined 
by  the  entire  conscioua  past. 

Guicciardi  and  Cionini  (Riv.  Sperim.  di  Fren.  XI)  studied  exper 
mentally  the  effect  of  practice  or  inemorv,  as  they  indifferentlj 
call  it,  on  the  duration  of  the  following  sfmple  psychic  processes 
with  tables  for  the  succesHive  dayH :  simple  reaction,* the  discrimina^ 
lion  of  touch  on  two  points,  the  distinguiBhing  of  two  spoken  syl- 
lables with  choice-reaction,  the  perception  of  three  figures  in  j>rede- 
termined  order,  reproduction  (if  written  letter;;,  and  word-association. 
The  time  beyonrl  which  no  further  reduction  could  l>e  effected  by 
practice)  was  greater  as  the  process  was  complicated.  Ry  very  com- 
plex processes  the  longest  time  was  generally  not  the  firet  but 
perhaps  the  third  reaction.  After  a  pause  of  three  weeks  the  reaction 
times  were  at  first  greatly  increased,  but  very  rapidly  reached  the 
previous  mi  nimiun. 

The  results  were  not  unknown  before,  the  experimental  process  ifl 
not  mwle  very  clear,  and  tlie  theoretical  introduction  is  very  long 
and  dull. 

A  prolonged  and  valuable  study  of  the  variability  of  the  develop- 
ment of  cerebral  bloodvosHola  and  their  phyBiological  and  pntlio* 
logical  »ignificanc(\  made  by  L.  Ltiwenfcld,  is  repnrted  in  a  late 
number  of  the  Arch.  f.  P»ych.  The  diameter  of  the  basal  veasels  of 
the  brain  was  measured  in  over  20()  rases  and  compared  with  the 
weight  of  the  normal  brain.  The  relative  variation  was  found  ao 
very  great  as  to  indicate  that  beside  nthcr  factors,  the  nutrition  nf 
the  brain  is  of  great  sienificance  for  it,s  function.  The  Hum  of 
arterial  capacity  compared  with  100  gr.  of  bruin  weight  varied  from 
0.17S  to  0.315  cm.,  age  being  a  moderate  factor  in  this  variation. 
The  left  carotid  waa  cenerally  wider  than  the  rij;hl.  This  variable 
has,  in  the  discnsslon  by  the  author  which  follows,  great  signihcance 
in  explaining  mental  endowment,  power  of  work,  disposition  to 
neuroses  and  ptiychoscs,  etc. 

In  a  letter  bv  Profeaaor  A.  Pick  to  the  editor  of  the  Nmirolog. 
Cenlratblatt,  written  Oct.  27,  1S87.  the  statement  of  Trof.  SteinbrOrae 
that  secondary  sensations,  or  the  fact  that  certain  persons  react  wiui 
twofold  sensation  upon  one  simj^le  sensation,  were  only  known 
within  the  last  few  years  (from  which  he  is  inclined  to  draw  pathr>- 
genetic  conclueions)^  is  corrected  by  interestkig  citations  from  earlier 


\ 


NOTES. 


361 


I  literature.  In  his  jurispmdential  psychology  (1842),  Friedreich  ciieB 
"*^e  obeervntion  of  a  cultivated  deaf-mute  in  whom  muBic  excited 
eculiar  agitation  in  the  feet  and  body  which  produced  the  most 
iivente  moods.  To  these  senaatlons,  produced  dv  different  instru- 
ments, be  gave  color-names:  trumpet,  yellow;  (frum,  re^l ;  ontan, 
Treen,  etc  Again,  in  the  Archie  ttat.  ptr  U  mat.  tiero.,  1S(15,  snye 
rick,  Berli  describea  an  individual  who,  on  lookinji  at  certain  nura- 
Brals.  letters,  etc.,  was  impressed  with  impcrutivc  color  concepts, 
laiul  thinktf  it  due  to  |>erMiKt*?nt  association,  and  refers  it  to  the  tield 
'of  Ihilt'>ni*ra.  This  phenomenon  scemB  to  have  been  first  named 
by  Dr.  Chevalier  (Gut.  Mdd.  de  Lyoo,  1804)  pseudocromastcsia. 


m.— ABNORMAL. 

Dr.  W.  Stark  (Zeitsrh.  f.  Fsyrhiatrie,  1S87.  Heft  2  and  3)  recorded 
the  weekly  vortationb  of  weight  in  six   periwiic  and  six  circular 

rfbrms  of  ]>6y('ho6is.  In  ten  of  these  cases  each  paroxysm,  whether 
maniacal  or  deprebsive,  is  attended  by  a  descent  of  the  weight  curve, 
and  each  interval  by  an  ascent  of  the  curve.  Both  changes  were 
greatest  near  tiie  beginning  of  the  paroxysm  or  interval.  Restless- 
neesnnd  reduction  in  the  amonnt  of  food  probably  acix)unt  for  the 

[^decrease.     A  stady  of  metal>olic  modiftcations  during  these  psychic 

'  changes  is  strongly  desiderated. 

After  describing  briefly  six  cases  gathered  from  literature  of 

similar  psychosis  of  twins  (see  also  Galton's  interesting  chapter  on 

the  psychic  peculiarities  of  twins),    Dr.    H.    Euphrat  (Zeitsch.  f. 

"i*Bycno.,  1887,  H.  2and  3),  adds  an  interesting  account  of  two  maiden 

vomen,  alike  in  character,  but  physically  and  mentally  different, 

Wth  of  whom,  at  the  age  of  alxiut  40,  one  two  years  later  than  the 

Fother.  had  venr'  similar  attacks  of  nervousnestK,  haUucinatiunn  of 

|Vifiion,  hearine,  touch,  somatic  feeling,  and  tlelusional  ideas.    There 

hras   no  faerediUiry  jtredit^position  gave    that    the    father  died   of 

IcUrium  tremens.     From  this  and  the  other  six  cases,  Dr.  Euphrat 

Idlssents   from  BalKs  opinion  that  such  rases  arc  entirely  due  to 

nnatomical  likeness  of  brain  structure,  and  thinks  the  similarity  of 

the  psychosca  to  be  due  to  psychic  contagitm,  induction,  or  infection. 

In  a  paper  presented  before  the  psychological  section  of  the 

British  Medical  Association,  1887,  l>r.  Hack  Tuke  would  call  many 

P4f  the  cases  commonly  desitmated  as  foUe-d-de^ur,  communicated 

|insanitr.    This  latter  term  should  at  least  be  applied  to  cases  in 

irhirh  one  member  of  a  family  becomes  insane  from  over-work  or 

ibttress  for  another  insane  member.    Women  are  more  liable  to  such 

Icontsgion  than  men.     KHjHjcially  {\\(m*  dehiHiunal  ideas  that  have 

■Bcime  semblance  of  truth — notably   delusions  of  persecution — are 

rtran?fcrred.     For  this  reason  the  mildly  insane  should  not  be  cared 

[for  by  their  friends,  esj>ecial!y  if  the  latter  are  of  nervous  tempera- 

|a&ent.    This  class  of  cases  need  far  more  detailed  study  than  they 

nave  yet  received. 

pT.  Batta^lia,  director  of  an  insane  asylum  tn  Cairo,  describes 
rflianv  experiments  upon  himself  with  diiTerent  qualities  of  hashish 
KLa  l^ichiatria,  ISST).  He  produced  a  great  variety  of  syniiitoras 
■With  great  uniformity,  but  never  the  commonly  reported  euphoric 
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apoUhr.  This  feelinp,  as  well  m  the  vnnishine  of  time  and  spoce, 
sexoal  excitement,  tiAllucinations  of  vision  ana  hearing,  be  aficribea 
to  other  druspt  often  mixe>]  with  hashish,  «hich,  if  pure,  is  only 
soporific.  Canziabi«m  begins  with  a  stupid  staring  expresBion,  and 
jMMes  to  apathetic  melancholy  and  demt-ntia.  The  proilromal 
stfl^zes  of  paranoia  predispose  to  tht»  habit  with  the  national  afiothctic 
teodencioK  of  the  Oriental  charurtvr.  ii<i  in  America  on  the  uwis  of  a 
more  excitable  temperament  they  predij^no^  to  alcohulifim.  Total, 
aa  diMinct  from  gradual,  abstinence  is  on  the  whole  the  lea^t  atrainlng 
methwt  of  cure. 

Dr.  Crothers,  of  Hartford,  estimates  that  of  the  half  million 
drunkarils  in  this  country,  about  ninety  j>er  cent  die  of  disea^efl  due 
to  tilts  habit,  and  about  the  same  per  cent  inherit  degencrHtive 
nervrmi*  pyhtems.  IVunkennesH  can  never  be  Hucce«fifnlly  resifltod 
HO  loriK  a-s  it  is  regarded  as  a  vice  or  a  crime.  It  is  a  dieeaae,  and  the 
iuebriutc  must  t)0  forced  into  quarantine  and  there  be  treated  till  he 
recovers,  i^ocicty  may  demand  tliat  no  acute  drinker  be  alloweil  to 
become  chronic  and  incapacitated  for  work,  and  to  prevent  this 
may  treat  the  jiatient  by  isolation  as  if  he  hail  a  contagious  dispose. 

Dr.  H.  Tonnini  presented  his  somewhat  novel  views  upon  secon- 
dary  jaranoia  at  the  late  congress  of  Italian  physicians  at  Hieus, 
where  they  were  met  with  many  objections.  lie  now  (Riv.  Sperim. 
di  Frenintr.  1H87,  XIII)  defines  it  more  fully  as  {tersonally  acquired 
b>'  a  previously  sound  person  in  distinction  from  primary  paranoia, 
which  he  regards  as  the  further  development  of  an  inbcritod 
neuropHychopBthic  dfgeneratiun.  A  degenerative  state,  if  not  pro- 
clivity of  the  brain,  such  as  is  often  the  inherited  result  of  a 
psyclioeiB  in  an  ascendant,  ma;^-  thus  tn  some  cases  be  acquired  In  an 
individual  experience.  The  inherited  basis  may  indeed  be  bad, 
and  even  p red isj nisi ng,  but  w  ill  not  bring  the  individual  to  paranoia 
without  a  new  impulse.  Only  in  secondary  cases  does  recover%'  or 
full-blown  stupiditv  occur.  The  current  view  of  secondary  paranoia 
re^rds  it  as  rosi<)ual  or  sequent  to  more  active  delirium.  Dr. 
Tonnini  appends  five  cases  which  seem  to  conform  to  his  defini- 
tions. 

Dr.  Rndolph  Amdt  descjibes  a  remarkable  case  of  trophic  dia- 
torbanco  due  to  violent  i«vchic  excitement  iDeulsch.  Med.  Woch., 
1887,  No.  54).  Albumen,  hyaline  c>-linders,  and  epithelium  fntm 
the  urinary  canal  ap|>eared  in  the  urine,  and  the  liver  absorbed 
gall  without  any  stoppage  of  the  gall  dncts.  The  author  attempts 
&  explain  at  length  tliat  psychic  processes  are  onlv  attendant  if  not 
inciftentHl  j>henomena  of  metabolic  and  other  pliysJcal  (tfocess 
Thf-rcfure  it  is  wrong  td  aay  the  above  symptoms  were  caoaed 
fright,  but  they  were  rather  due  to  the  molecular-atomic  prooefl 
aet  up  by  the  shock,  which,  in  reverberating  through  the  system^ 
affected  tlie  psychic  organism  first. 

Edmond  Orseset,  In  a  very  interesting  doctoral  thesis  (Bordeaux, 
1887)  on  aU'oholic  distorbances  of  cutanenne  sensibility^  based  on 
very  dotjiiled  tests  on  twelve  subjects,  distin<;iiishes  these  symptoms 
as  objective  nnd  subjective.  The  former  ore  ulphalgesia  (painftil- 
neas  of  tourh),  thern)o-analge«ift,  electro-anal geeia.  anil  especially 
hyp«raesthe«ia,   analgesia    from    pricks.      These   disttu-b&nces  ai« 
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«it8trtbut«d  irregularly  in  upoU  and  do  not  correRpond  with  distinct 
YiiTvi*  arous,  antt  change  i>olh  epontaiifOUBly  and  from  external 
cause,  for,  etranee  to  euy,  dermal  and  organic  re6exes  do  not  eeem 
■to  be  modified  by  these  arcsB.  Subjective  disturbances  consiRt  of 
^iartiu^  paiiiB,  formication,  etc.,  ^enerall;^'  in  tlie  limbs.  Besides 
"these,  disturbance  of  .seDsibiUty  in  deeper  tissues  and  internal  organs 
And  orgnnflof  ficnae,  Hometiinessomewnat  ri'st^niblin^  liystt>ri<:  iiyntf>- 
tomg,  IS  common.  The  cuut^c  may  be  wripln'ml  nuuritie,  lesion  of 
the  internal  capeule,  and  especially  of  the  pons  and  crura. 

Seppelli  (Revist.  Sperim.  di  Freniatr.,  1887,  XII)  hoa  stadied  the 
blood  of  HH  male  and  Wi  female  lunatics,  with  the  apparatus  of 
Rnycm  and  Naehet,  to  determine  how  the  number  or  refl  blood 
corpUfwles  compared  with  that  in  the  blood  of  normal  subjci'its.  In 
the  latter  there  are  alxiut  five  millions  Tier  cubic  millimetre  in  men 
and  four  and  a  half  in  women.  Seppelli  found  this  number  reduced 
over  (ifty-two  per  cent  in  men  and  over  Kixty-three  per  cent  in 
women.  In  pellagra  this  re<luction  was  tcreateitt,  in  melancholia 
next,  and  in  mania  leant.  The  proportion  of  white  to  red  ('nrjmscles 
{iKirmiUly  1.650  to  l.ia<M))  was  not  greatly  affected,  though  the  figures 
indicate  that  it  was  rather  less  than  more.  The  quantity  of  haemo- 
globin (testeii  by  the  chroraocytomet^r  of  Bizzr.zero)  was  also  much 
reducc'd.  Both  tliene  reductionn  seL*m<Hj  to  this  indefatigable  in- 
vetitigatfir  fjTC*atost  near  the  beginning  of  the  jisychoAen,  and  both 
abnormalities  were  greater  in  men  than  in  women. 

In  the  Revut  d«  Mideeine  Fore  gives  an  interesting  case  of  a  rich 
merchant  of  37,  who  in  188G  began  to  have  "absences."  in  which  he 
would  suddenly  stop  in  the  midst  of  any  business  and  stand  motion- 
1«4S  and  smiling,  sometifneH  for  rift4?en  minutes.  He  at  length  con- 
Mltcd  a  phvsicinn,  to  whom  he  told  the  foHowing  history:  As  a 
boy,  he  look  all  injuries  very  hard  anH  would  brood  over  them  for 
hours  in  solitude.  lie  used  to  lapse  during  these  brooding  tits  into 
revery  and  cast le-bui Ming,  at  lirsi  ephemeral  and  changing,  but 
gradually  permanent.  He  plaved  mony  roles,  according  to  his 
mood — swtldier,  statesman,  scholar.  After  college,  when  ousinesa 
and  <lomesti(r  4'iiroH  cjinie,  these  reveries  diminished  till  gradual 
insomnia  brought  Imck  his  musings,  which  now  assumed  definite 
form  and  took  complete  possrstiion  of  him.  For  the  last  four 
years  his  reveries  had  slowlv  built  a  fiavilion  at  Chuville  with  a 
pretty  garden.  By  gradual  additions  the  former  became  a  mansion 
■ml  t'he  latter  a  pork.  Conservatories,  stables,  servants,  and  finally 
a  beautiful  woman  came.  Two  lovely  children  crowned  a  joy  that 
would  have  been  complete  but  that  his  union  to  this  imajfinarv 
woman  (who  was  so  real  that  he  had  grown  entirely  cold  to  his  wife 
^  and  almost  forgot  the  existence  of  his  chiliiron)  was  not  legally  his 
wife.  These  hallncinatioius  were  of  vUual  origin  and  yielded  to 
tonic  IrcHlment.  Of  similar  nature,  perhaps,  were  Mahomet's  rev- 
eries during  the  vears  of  cave-life,  and  Jeanne  d'Arc'fl  mystic  day- 
dreams among  the  hills  of  Lorraine,  and  many  other  visionaries 
who  have  become  honest  victims  of  their  own  fflntues.  This  class 
of  oiaesmust  not  be  identified  with  those  de«cribe<l  in  Pr.  ('lark's 
book  on  visions,  wliidi  begin  in  distinct  optical  delusions  at  first 
recog:nlze<I  as  such. 

Pseudo-hallucinations,  as  conceived  by  Kandiusky  in  his  very 


TaliiBblc  book  of  thnt  imme,  are  described  as  perverted  memory- and 
fancy -concepts  as  vivid  ae  real  balluci  nations,  but  lackinc  the  dense 
of  objective  rvality  witbout  the  patient,  €.  g.  words  heard  invardly 
with  the  spiritual  ear  without  a  roalizationof  their  subjective  origin. 
Thia  conception  J.  Hnj)fie  opposes  (Jahrb.  f.  Pfiychi^lric,  VII,  1  and 
2),  a«  it  involves  layiuft  too  greAt  stress  on  the  mere  subjective 
appeaimnce  of  externality,  inaiead  of  conaidfrint;  tb(>  state  of  the 
peripheral  nen'ea  of  the  eense  involved.  Kandinsky's  carefullv 
studied  cases  are  criticised  at  length,  and  the  phenomena  referred 
to  real  hallucination  due  to  either  entofitic  or  subcortical  material 
or  to  concepts.  Inner  hearing  is  also  said  to  be  often  attended  by 
unconscious  and  faint  articulating  movements. 

The  Jovrnal  of  Mental  Seunct  lately  contained  an  article  on  facial 
blemishes  as  a  cause  of  melancholia,  in  which  it  was  said  that  at 
about  the  age  of  forty,  einifle  women  sometimes  conclude  Uiey  are  not 
attractive,  and  maffuify  sf>me  real  or  fancied  defect ;  and  marrial 
women,  fearing  to  lose  their  bnsband's affection,  sometimes  erow  self- 
conscious  ur  jealous.  Uair  on  the  face,  wrinkles,  fatneas  or  leanness, 
or  scars,  may  cause  depreseion. 

Multiple  paramycclonus,  involving  clonic  and  even  tetanic  contrac- 
tions— not  nbrillar  but  of  entire  muscles — of  the  mugclea  of  limba, 
neck,  back,  is  hard  t^  distinguish  from  convulsive  tic,  or  from 
chorea  major,  save  that  it  is  often  symmetrical  and  rarely  affects 
tlie  face.  In  a  caae  lately  reported,  even  the  mnsctes  of  the  uterus, 
heart,  diaphragm,  ImwcIb,  etc.,  were  affected  with  the  charactcriiitic 
twitrhen.  A  neuropalliic  baaLs  and  shock  or  psychalgla  are  Uie 
etiological  moments. 

The  Neurologieat  Rnitvi  calls  attention  to  **the  astonishing 
apathy  that  exists  as  a  whole  in  regard  to  the  importance  of  a 
knowledge  of  the  uervoussvstem  in  the  daily  work  of  every  member 
of  the  medical  profeasion.*^  The  writer  reminds  us  that  tlie  nc-rvea 
penplmle  and  tu  a  greater  or  less  extent  control  every  organ  and 
tiBsiie  of  the  body  and  everj-  phy8ioU>pical  function,  and  concludes 
that  it  is  abeuni  to  leave  ncurc^ptiycliic  matters  to  specialists  in 
medicine,  as  is  commonly  done  in  practice. 
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Every  psychological  inquiry  should  as  far  as  possible 
be  based  upon  and  connected  with  so  much  of  physio- 
logical knowledge  as  we  can  command.  It  is  not  our 
desire  to  do  this  in  the  present  article  in  any  thorough 
manner,  but  for  the  purposes  of  introduction  and  orien- 
tation a  few  primary  principles  may  be  premised. 

Look  at  the  subject  from  whatever  point  of  view  we 
may,  we  cannot  escape  the  fimdamental  conclusion 
that  the  human  body,  in  its  entirety,  is  a  cell-state  or 
colony.  The  individual  acquires  his  character  as  a 
tinit  from  the  extreme  differentiation  and  consequent 
division  of  labor  obtaining  among  the  cell  units. 
There  can  therefore,  in  reality,  be  no  new  physiologi- 
cal or  psychological  function  or  faculty  or  character- 
istic in  the  soma  which  was  not  and  is  not  in  the  cells. 
If  the  complex  body  seems  to  differ  markedly  in  its 
powers  from  the  simple  cell,  it  is  because  the  work 
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necessary  to  sustain  the  life  of  a  cell  has  been  dis- 
tributed among  many  units,  and  thuB  many  diverse 
combinations  and  interrelations  of  the  cell  functions 
become  possible.  Nutrition  and  growth  (and  repro- 
duction), respiration  and  movement,  irritability  or 
response  to  stimuli,  heredity  and  variability,  and  prob- 
ably spontaneity  or  will,  are  the  fundamental  proper- 
ties of  protoplasm  in  its  simplest  state.  All  other 
powers  of  living  things  are  secondarily  derived  by 
evolution  (t.  e.  differentiation)  of  these  primary  prop- 
erties, due  to  the  educating  forces  of  the  environment 
acting  through  time.  All  these  questions  in  biology 
and  psychology,  then,  ultimately  rest  on  cell  physi- 
ologj'.  We  know  very  little  about  cell  physiology,  but 
we  do  know  a  few  facts  the  knowledge  of  which  will 
prevent  us  from  making  rash  statements  about  the 
relations  of  brain  cells  to  mental  processes,  such  as  are 
frequently  made  and  which  carry  the  air  of  final  ex- 
planations. Such  statements  are,  that  images,  stimuh, 
ideas,  are  impressed  on  the  cell  protoplasm  just  as  if 
it  were  a  photographic  plate,  and  that  consciousness 
simply  "reads"  these  impressions.  Memory  is  the 
strength  with  which  protoplasm  retains  the  impres- 
sions. Wlien  we  learn  a  new  thing  it  is  stored  up  in  a 
new  cell,  or  a  new  connection  between  old  cells  is  made. 
Finally  it  is  asserted  that  nerve  force  (or  at  least 
stimuli),  once  flowing  along  a  certain  line  or  direction, 
maps  out  a  "  path,"  along  which  it  becomes  easier  for 
it  to  flow  next  time,  and  so  we  form  habits.  The  nerve 
fibres  are  supposed  to  represent  the  morphological 
result  of  such  flows  of  force. 

All  this  is  crude  fancy  and  finds  no  support  in 
modem  cytology.  All  the  changes  that  take  place  in 
cells  are  undoubtedly  chemical  and  physical.    But  the 
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actions  of  cell  life  are  not  explained  even  were  we  able 
to  write  the  whole  equation  of  the  correlation  and  trans- 
iormation  of  the  forces  present.  We  would  still  have 
to  account  for  the  reason  of  the  change,  for  the  organi- 
seation  of  these  forces,  and,  in  fact,  for  that  which 
makes  the  phenomena  intal  as  distinguished  from  non- 
living chemical  transformations.  We  know  that  com- 
plex chemical  compounds  are  built  up  in  c^lls  with 
attendant  absorption  of  oxygen.  This  requires  energy, 
and  that  is  furnished  by  the  breaking  down  of  the 
highly  complex  substances  furnished  by  the  food  in 
the  lymph  and  blood.  Then  when  the  cell  works 
there  is  a  liberation  of  energy  due  to  the  breaking 
down  of  these  highly  complex  molecules,  and  waste 
products  are  thrown  into  the  blood.  The  latest  re- 
searches seem  to  show  that,  if  not  all  the  energy  of  a 
working  cell,  at  least  a  great  deal  more  than  was  for- 
merly supposed,  is  furnished  by  the  breaking  down,  not 
of  the  food  directly,  but  of  the  living  substances  of  the 
cell,  which  have  themselves  been  built  up  out  of  the 
food.  This  is  shown  by  the  remarkable  chemical  and 
morphological  changes  which  the  chromatin  of  the 
nucleus  undergoes  when  cells  are  active. 

It  is  the  chromatin,  as  we  have  shown  elsewhere,* 
and  as  is  now  widely  believed  among  cytologista,  that 
18,  as  it  were,  the  brain  or  soul  of  the  cell.  In  it  inheres 
the  psychic  or  hereditary  powers ;  and  if  it  be  removed 
from  a  cell,  the  rest  of  the  protoplasm  behaves  auto- 
matically. The  cell  then  moves  mechanically,  cannot 
reconstruct  itself,  and  finally  wears  itself  out  and 
decomposes.*    The  difference  between  the  chromatin 

'"The  Siffnificance  of  Sex."  Amoriean  Naturalist,  January.  Feb- 
rotryand  March,  1887. 

■Bee  Grultcr,  "  HcitrnRo  zur  Kcnntniss  der  FlivHiologie  und  Biolofdo 
der  Protozoen."    Bfricht  Naiurfortehendtn  Oes.  Freiburff,  Vol.  1, 18w. 
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and  chemical  substances  that  are  devoid  of  chromatin 
is  this.  In  the  latter  case  any  drug  or  stimulus  pro- 
duces an  effect  in  accordance  with  fixed  laws,  but  the 
chromatin  has  the  power  of  interpreting  stimuli,  and 
its  reactions  are  intelligently  directed  towards  the 
preservation  of  its  own  life,  and  thus  of  the  cells,  and 
hence  of  the  body.  When  a  poison  is  absorbed  by  a 
cell,  such  poison  forms  chemical  compounds  with  the 
protoplasm  (therefore  it  is  a  poison),  but  the  chromatin 
does  not  allow  itself  passively  to  be  destroyed,  but  at 
once  manufactures  more  chromatin  as  fast  as  it  can, 
and  thus  supplies  more  than  sufficient  to  satisfy  the 
poison,  and  then  the  cell  proceeds  to  excrete  the  satu- 
rated coiniH)un(ls.^  In  this  way  the  chromatin  can  be 
educated  to  wuilure  a  great  quantity  of  poison.* 

The  morphological  structure  of  cells  is  such  as  the 
conditions  of  nature  have  shown  necessary  and  advan- 
tageous for  allowing  the  chromatin  to  live  and  grow, 
to  differentiate,  to  receive  stimuli,  and  to  react  upon 
the  external  world.  Hence  we  have  the  chromatin  in 
one  or  many  spherical  bodies  in  a  nucleus,  and  the 
whole  encompase*!  by  cell  plasma  that  serves  it  for  a 
house  and  for  organs  of  relation.  The  structure  of 
cells,  therefore,  is  sucli  as  enables  them  best  to  do  their 
work,  such  as  absorbing  food  and  moving  by  pseudo- 
podia  or  cilia.  There  is  not  the  slightest  hint  of  struc- 
ture with  relation  to  anything  else.  They  who  think 
the  complex  structure  of  higher  animals  is  in  some  way 
mirrored  in  their  ceUs,  or  in  the  cytological  structure 

*See  Stolnikow,  '*  Vortwlnge  in  den  Lclwrzellen,  insbcsondere  bei 
dor  Phoaphorvorgiftang."  Jht  DoU  Archiv,  1887,  Phsfi.  AbtA.  Sup- 
plement. 

'  Should  Utcr  studies  show  thftt  thifi  reaction  is  not  so  simple  a  one 
BS  Stolnikow  assumes  in  interpreting  bis  sections,  the  general  fact  of 
the  educubilily  of  pratoplaaiu  etill  remains. 
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the  eggs  from  which  the  cells  are  the  descendants, 
[o  greatly  err  and  have  not  conceived  the  problem  of 
■heredity  from  the  vital  and  psychic  standpoints.  Cyto- 
logically  at  least,  the  o^-mu  of  a  complex  animal  is  as 
iple,  even  simpler  than  many  of  the  single  celled 
'animals.  In  the  same  way  must  we  think  of  the  brain 
lis  as  in  no  great  respect  different  from  other  colls, 
cells  are  endowed  with  the  fundamental  properties 
of  living  matter,  and  when  differentiation  comes  in,  it 
is  simply  a  distribution  of  these  properties.  A  nerve 
cell  is  one  differentiated  especially  to  receive  and  react 
stimuli  in  such  relations  or  connections  as  to  corre- 
ute  organs.  A  muscle  cell  is  one  so  constructed  as  to 
react  by  manifesting  as  great  an  amount  of  motion  as 
possible.  When  a  nerve  cell  acts  there  must  be  a 
breaking  down  of  chromatin,  just  as  when  a  liver  cell 
acts.  Who  can  prove  tliat  a  splitting  up  of  chromatin  in 
tlie  one  case  differs  from  that  in  the  other,  and  who 
can  imagine  how  such  difference  can  account  for  con- 
sciousness or  any  psychic  charactt^ristic  of  ideas  and 
sensations?  Can  we  conceive  that  food  which  a  little 
while  ago  was  solvent  in  the  lymph,  and  now  has 
been  built  up  into  a  complex  molecule  of  chromatin, 
can  remember,  when  a  vibration  reaches  it  and  causes 
it  to  break  up,  that  the  chromatin  which  was  its 
predecessor  was  broken  up  by  a  stimulus  of  like  kind, 
(even  supposing  that  the  nerves  are  differentiated  so 
as  to  transmit  different  sorts  of  vibrations  or  stimuli 
for  the  different  sorts  of  external  excitants,  which  is 
indeed  an  open  question)  ?  We  see,  then,  that  if  any- 
body wishes  to  believe  in  spirit  apart  from  matter, 
that  this  spirit  can  be  organized  and  be  an  immaterial 
governor  of  material  forces  with  which  it  can  be  in 
mysterious  connection,  and  that  the  properties  of  spirit 
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and  of  matter  are  in  no  way  similar,  but  totally  dis- 
similar, such  belief  is  in  no  way  shaken  by  the  very 
most  recent  advances  of  biological  science. 

Wo  have  seen  that  when  a  cell  acta  in  any  manner 
there  is  a  degradation  of  chromatin.  If  this  activity 
breaks  down  the  chromatin  faster  than  it  can  be  built 
up.  the  cell  must  stop  and  rest.  This  resting,  when  it 
takes  place  in  the  higher  psychic  centres,  presents  the 
phenomenon  of  sleep.  Only  a  few  cells  of  the  body 
sleep,  and,  as  many  parts  of  the  brain  are  nowise 
tired  out,  they  may  still  act  during  sleep.  If  these  are 
the  cells  involved  in  psychic  processes  of  some  sort  or 
other,  we  get  dreams.  In  order  that  the  tired  brain 
cells  may  be  allowed  to  rest  undisturbed,  the  vital 
functions  of  the  body  are  lowered  to  a  minimal  inten- 
sity. The  easiest  position  is  assumed,  secluded  from 
stimulation  from  the  external  world,  because  many  of 
the  cells  are  in  good  and  increasingly  good  condition 
to  react  on  stimuli,  so  that  if  these  are  not  shut  out, 
the  restoration  would  be  interfei-ed  with.  Here,  habit 
controls  the  action  ;  for  when  the  cells  receive  stimuli 
tliat  have  no  significance  for  the  welfare  of  the  body, 
they  do  not  react.  The  cells  have  to  be  educated  to 
this  attitude,  for  when  unusual  stimuli,  as  from,  a 
strange  sleeping  place,  strike  the  senses,  our  sleep  is 
more  or  less  disturbed. 

The  blood  does  not  flow  so  much  to  the  brain  during 
sleep,  yet  it  is  not  altogether  shut  out,  because  food  and 
oxygen  are  needal  to  restore  the  tired  cells.  This  fact 
has  much  significance,  for  we  know  that  when  an 
organ  acts  it  receives  an  extra  amount  of  blood,  and 
that  in  a  general  way  the  character  of  our  mental 
activities  is  controlled  by  the  amount  of  blood  in  the 
acting  cerebral  ganglia.    It  is  therefore  quite  possible 
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that  some  ganglionic  cells  act  m  a  feeble  wa^  aU  night, 
bat,  because  of  the  feeblenfiss  of  the  action,  we  never 
recoUect  anything  about  it.  But  there  may  \te  di»- 
torUin^^  causes,  such  as  irregularity  in  the  rt^lationB  of 
eoBtroQiiig  oentres.  or  stimuli  from  diseai«ed  or  im- 
comfortable  organs,  that  tend  to  set  certain  ganglia 
into  actrrity  and  c&H  an  incrtiased  flow  of  blood  to  the 
part,  and  thus  ri\-id  dreams  wilJ  arise.  As  monui^ 
approaches,  and  the  oellB  have  gottec  well  rested  and 
90xte  irritable,  they  are  ready  to  **  exjdode  *'  their 
^Humuatin  at  slight  ofl'ence,  and  at  last  there  i*i  a  general 
awakening,  whit'ii  i*;  accompanied  by  a  re-tum  <if  blood 
to  tiie  brain.  There  cannot  help  but  be  a  ^*  dawn  *' 
in  oonaciflnaDBH  joct  t*flifapp  »fft4' ' ■  g  uwfikc  and  beoom* 
ing  awaxe  of  Hhe  f '4"n'fJ  wadd,  and  thu^  jH^trj^le  gen- 
erally wake  up  oat  of  a  dremn  state.  Of  course  the 
character  of  drcsams  "will  dei>e(nd  on  several  factors, 
such  as  the  ertent  of  the  brain  involved,  the  amount 
of  imtabilitr ,  and  in  a  general  way  to  the  sort  of 
,  stnuilaE,  and  of  comaa  <m  lAxe  interests,  education  aad 
i«£  Ab individual  in  the  iinni^"  -  ' 
Tbeoe  is  oataMsdly  one  commoi}  t*^^ 
law  explaina^  itoe  ■iilinMiiis  wT  th*  .  bow 

tiwy  act  on  a  comnson  stimulus  prodacoi^  a  i 
what  is  involved  in  perception,  in  m 
what  in  recoUectian  :  what  in  memory ;  what  in  reaaon- 
iiig ;  wiiat  in  voUtioo  ;  what  in  Aimnmgt  «ad  m  «an»- 
Sewarotlie  twBa  MiUAod;  what  oeSl  artivitaBB 
'  wsa6  mhaH  ape  wwwiitoBy ;  wUch  cells  an 
and  Trhift  iaMUtmf  f  neae  are  qnestiona 
liSkai  sHHt  he  JMwawBii  tef'       '  hi''  action 

1  be  oanpoaheftML   Hie^  ^  ^  ^ '^ a  fair  w^ 

to  readHy  osHfnAaid  tear  ^vb  0Bi  all  degrees  of  dia- 
twrtraiifif  ntf  Hum  — MJ  wtHttimm  InaiKnr  d"--n  to  the 
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deepest  insanity.  We  shall  then  see  why  there  is  snch 
a  marked  wtmilarity  amon^  the  tUfferent  sorts  of  abnor- 
mal manifestations,  such  as  the  hallucinations  of  in- 
sanity, the  Helusions  of  h3T)nofcism.  the  experiences  of 
the  dreamer,  the  fanciee  of  revery,  and  still  other  facts 
in  antliropology. 

Although  the  ultimate  solution  of  these  problems 
dc^nds  on  advances  in  the  science  of  cell  phj-siology, 
we  need  also  to  know  all  that  other  methods  of  study 
will  yield.  Wo  must  know  gross  anatomy  before  his- 
tology. 1  took  up  the  study  of  dreams  as  a  convejiieafc 
portal  to  the  general  subject  of  hallucinations^  and  with 
the  hope  of  adding  to  our  knowlege  of  this  most  faaci- 
nating  field  of  psychology.  In  the  month  of  Novem- 
ber, 1884,  I  began  recording  my  dreams,  and  have 
accumulated  the  records  of  over  one  thousand  dreams 
per  year  since  that  date.  Two  thirds  of  these  are 
more  or  less  elaborately  detailed,  so  that  we  have  here 
a  great  quantity  of  matter  which  will  require  much 
time  to  properly  and  thoroughly  study.  The  present 
article  is  only  a  preliminary  report  due  to  a  general 
survey  of  the  data,  and  serving  to  introduce  more 
detailed  studies  to  follow  later.  It  is  to  be  hoped  it 
may  also  stimulate  others  to  study  their  own  dreams 
at  least ;  for  only  by  comparison  are  we  able  to  general- 
ize and  to  discover  what  is  idiosyncratic  in  these  numi- 
festations. 

In  many  cases  it  helps  a  student  to  become  thoroughly 
familiar  with  the  work  and  theories  of  others  in  the 
special  line  he  proposes  to  follow,  to  serve  as  a  guide 
and  to  prevent  the  waste  of  misdirected  efforts.  In  this 
study,  however,  it  is  best  to  read  sparingly  until  con- 
siderable headway  has  been  made  in  one's  own  method; 
the  reason  being  that  much  of  the  literature  in  this 
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lino  is  more  of  a  poetical  than  of  a  scientific  nature, 
and  that  a  tendency  to  view  one's  own  states  with  a 
special  bias  is  readily  and  imavoidably  given.  There 
is  a  tendency  to  be  interested  in  the  matter  of  the 
dreams,  in  its  festhetic  effects,  much  as  we  react  towards 
ideas  and  events  of  real  life  in  relation  to  our  well- 
being.  Of  course  this  is  the  unscientific  standpoint. 
The  fact  that  a  person  dreams  much  or  little  is  of  more 
significance  than  what  one  dreams.  A  curve  repre- 
senting the  variations  from  day  to  day  in  the  amount 
of  dreaming  has  scientific  interest,  while  the  hobgob- 
lins that  we  saw  are  of  interest  to  children. 

The  introspective  method  has  two  stages.  At  first 
we  simply  observe  the  phenomena  presented  by  nature 
in  their  serial  and  concurrent  relations,  and  from  the 
light  thus  afforded  we  are  enabled  to  experiment  or  to 
control  certain  conditions  with  advantage  and  intelli- 
gence. So  far  I  have  confined  myself  to  the  first  of 
these  methods. 

There  are  a  few  pertinent  biographical  details  that 
should  accompany  each  student's  memoir.  I  may  be 
said  to  possess  the  dreamy  diathesis  in  a  strong  deg^-ee, 
manifested  from  early  childhood  to  the  present  time,  a 
period  of  .30  years.  My  mental  raake-up  is  inherited 
mostly  from  the  paternal  side  and  is  erethic  in  quality. 
The  nutritive  functions  have  been  derived  from  the 
maternal  side  and  present  an  irritable  digestive  sys- 
tem. My  father  rarely  dreams,  but  my  mother  has 
many  dreams  in  which  she  takes  great  interest.  My 
memory  is  strong  only  in  its  visualizing  power. 

As  a  child  I  was  subject  to  cramps,  costiveness,  and 
nightmares.  The  interrelation  of  these  facts  is  evident. 
In  regard  to  health,  I  have  improved  steadily  with  age. 

Dreams  that  occurred  before  my  fifth  year  of  life 
are  quite  as  vivid  in  my  memory  as  the  few  waking 
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scenes  of  that  period  which  I  can  recall.  In  the  period 
lying  between  my  eighth  and  twelfth  years  my  dreams 
were  peculiarly  troubled  ;  but  at  present  my  recol- 
lection of  them  is  vague.  On  retiring  I  reviewed  the 
events  of  the  day  over  and  over  again,  introducing 
variations  and  often  new  chapters  with  the  slightest 
effort,  yet  had  I  undertaken  to  write  a  novel  I  should 
have  failed.  Often  before  my  eyes  there  appeared 
mosaics  of  colors,  expanding  and  contracting  or  rota- 
ting; and  this  especially  if  my  eyes  were  shut.  At 
times  I  could  see  malign  faces  appear  on  the  walls 
with  great  reality  and  distinctness.  If  no  nightmare 
caused  me  to  awake  during  the  night,  the  dream,  how- 
ever pleasant,  always  took  a  disagreeable  and  fright- 
ening turn  on  waking  in  the  morning.  I  felt  myself 
lifted  up  as  if  gravity  had  temporarily  reversed  its 
action,  and  then  I  was  dropped  from  a  great  height 
back  to  earth,  which  I  neared  in  increasing  fear  and 
loss  of  breath.  But  I  always  awoke  just  before  striking 
the  ground  and  when  the  fear  seemed  to  be  at  a 
climax.  Some  moniinpra  a  pleasant  dream  would  be 
substituted,  and  when  the  pleasures  of  anticipation  of 
some  rare  treat  were  at  a  climax,  just  as  the  treat  was 
about  to  be  enjoyed,  I  awoke. 

My  mother  taught  me  a  remedy  for  bad  dreams 
which  I  applied  with  immediate  and  universal  success, 
viz.,  on  composing  myself  for  sleep,  the  object  of  a 
dreaded  dream  was  by  voluntary  act  brought  before 
my  mind,  and  while  held  there  I  said  mentally,  **  Shall 
I  dream  of  that?"  (here  visualizing  the  scene  which 
past  dreams  had  taught  me  to  fear),  and  then  the 
subject  was  dismissed  with  a  confidence  that  I  should 
not  be  troubled  by  that  dream  for  that  night.  Should 
the  feared    scene    again  intrude  into  conscioasness 
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before  sleep  came,  it  must  once  more  be  dismissed  hy 
the  formula  or  my  work  were  vain.  Thus  one  by  one 
I  rehearsed  the  list  of  bugbears  every  night,  making 
special  effort  not  to  treat  pleasant  subjects  in  Like 
way,  for  then  I  knew  they  would  not  be  dreamed 
about.  By  this  means  the  mind  passes  from  a  state  of 
fear,  where  the  image  haunts  it,  to  one  of  confidence 
and  control,  where  by  some  automatic  action^  similar 
to  that  by  virtue  of  which  we  can  wake  up  at  a  set 
time,  the  mind  retains  control  throughout  sleep. 

I  am  subject  to  three  distinct  classes  of  dreams, 
which  for  convenience  may  be  designated  respectively 
(1)  evening  dreams,  (3)  night  dreams,  (3)  morning 
dreams,  as  showing  the  time  of  the  sleeping  period 
when  they  most  generally  take  place.  Perhaps  a 
fourth  class  could  be  added,  viz.,  those  excited  by 
digestive  derangements,  such  as  nightmares  ;  but  they 
are  rather  modifications  of  the  others,  due  to  extra 
exciting  causes  at  work  for  a  definite  period  during 
any  portion  of  the  night.  The  first  two  classes  are 
rare  dreams  ;  the  third  class  makes  up  the  main  bulk  of 
the  dream  record. 

Ciass  I.  This  takes  place  only  when  I  can  manage 
to  get  to  bed  when  very  tired  and  very  sleepy,  without 
getting  thoroughly  awake  in  the  effort  to  doff  my 
clothes.  I  am  then  in  a  semi-somnambulistic  condi- 
tion, while  still  conscious  of  my  surroundings.  While 
in  this  state  I  suddenly  experience  a  nervous  discharge 
which  throws  many  of  my  muscles,  sometimes  includ- 
ing those  of  voice,  into  violent  activity,  as  in  a  single 
twitch,  so  brief  is  the  action.  I  have  the  sensation  of 
passing  out  of  a  comatose  state  into  the  ordinary  state, 
which  is  followed  by  tranquil  sleep.  Never  has  sleep 
proper  followed  such  a  state  without  this  sudden  dis- 
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charge  and  feeling  of  psychic  change.  Dreams  often 
accompany  this  state  whose  tragic  climax  coincid^e 
with  the  discharge.  Psychically  the  discharge  is  felt  as 
the  effort  of  the  body  to  escape  the  impending  danger, 
not  through  voluntary  but  through  reflex  action.  Once, 
after  severe  exercise  of  skating,  I  retired  with  the 
sensations  of  the  movonientH  and  scenes  of  the  day 
reverberating  through  my  nerves.  While  still  con- 
scious of  my  room,  1  lay  reviewing  the  scenes  of  the 
day  as  they  whirled  by  with  unwonted  vividness,  until 
suddenly  they  became  real,  I  was  dreaming,  a  hole  in 
the  ice  developed,  into  which  I  fell  with  a  shriek  and  a 
struggle  that  was  real  and  no  dream,  much  to  the 
amusement  of  my  bedfellow.  Had  this  been  an 
ordinary  dream  I  could  have  experienced  the  same 
series  of  psychic  phenomena  without  the  muscular 
movement.  These  dreams  occurring  immediately  after 
retiring  have  no  real  sleep  connected  with  them,  while 
ordinary  dreams  accompany  waking  from  sleep  of 
longer  or  shorter  duration.  A  strange  sense  of  reality 
may  sometimes  be  present  when  the  scene  of  the  dream 
is  laid  in  my  bedroom  and  I  am  conscious  of  being  in 
bed  ;  then  on  waking  there  is  nothing  to  prove  that  it 
was  a  dream  except  the  peculiar  circumstance  which 
the  dream  introduced.  Thus  one  evening  after  com- 
posing myself  for  sleep  I  saw  a  white  figure  approach 
my  couch.  Full  of  dread,  I  threw  up  my  arm  to  ward 
off  the  spectre,  and  awakening,  it  immediately  van- 
ished. On  learning  that  no  one  had  entered  the  room, 
the  sudden  and  unreal  way  in  which  it  vanished,  and 
reflecting  that  had  I  been  awake  I  should  not  have 
been  frightened,  and  not  being  a  believer  in  ghosts,  I 
concluded  it  must  be  a  dream.  Thus  a  process  of 
ratiocination  was  required  to  properly  characterize 
the  phenomenon. 
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Class  n.  This  clase  results  from  excessive  stimula- 
tion of  psychic  or  sensory  organs,  by  which,  to  use  a 
material  figure,  the  molecules  of  the  nervous  substance 
are  so  set  in  vibration  that  they  continue  to  vibrate 
during  a  large  part  of  sleep.  Such  reverberations  are 
felt  during  the  waking  period  as  well.  The  boy  who 
has  spent  a  glorious  Fourth  of  July  retires  with  the 
booming  of  guns  and  the  blaze  of  fireworks  before  his 
mind,  and  these  images  haunt  his  dreams  in  grotesque 
forms.  The  &tudeul,  after  hard  work  at  his  algebra, 
has  similar  experiences  with  a''s,  i/'s  and  z'a.  Sleep  is 
disturbed ;  the  brain  is  too  full  of  blood  to  allow 
perfect  sleep,  and  real  rest  comes  not  for  hours.  Perhaps 
the  mind  works,  even  in  a  logical  manner,  to  solve 
vexed  questions,  though  this  must  be  seldom. 

The  dreams  of  Class  III,  as  we  shall  see,  are  very 
different  things ;  but  before  taking  up  this  class,  a  few 
words  about  the  dreams  which  we  may  designate  as 
Class  IV,  Violent  palpitations  of  the  heart  and  intense 
peristaltic  writhings  of  the  intestines  accompany  such 
dreams  in  my  case.  Here  I  do  not  suppose  the  dream 
is  to  be  considered  secondary  to  the  physical  phe- 
nomena, but  rather  that  by  nervous  or  psychic  sym- 
pathy the  physical  organ  is  reacted  upon  by  dreams 
which  it  originally  excited  and  determined  the  char- 
acter of. 

Class  III,  morning  dreams.  These  occur  when  the 
brain  has  had  a  period  of  rest  and  repair ;  perhaps  we 
may  speak  of  it  as  a  period  of  bloodlessness,  and  now, 
on  waking,  blood  isruKhingin,  with  a  rapid  rise  of  blood 
pressure  in  thebrain.  They  <UfFer  also  from  other  dreams 
in  the  faintness  of  their  images,  by  virtue  of  which 
they  are  almost  immediately  erased  from  conscious- 
ness by  external  stimuli  received  on  awaking.     They 
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difTer  also  from  the  foregoing  classes  in  the  fact  that 
they  are  new  or  varied  combinations  of  past  mental 
experiences,  worked  up  with  great  fertility  of  fancy 
and  multiplicity  of  transformation.  Events  of  the  day 
before,  preferably  scenes  of  two  days  ago  (as  if  those 
of  yesterday  were  not  faint  enough)  which  have  been 
forgotten,  so  trivial  were  they,  are  set  in  a  background 
of  scenes  of  my  boyhood.  The  most  trivial  act  of  atten- 
tion to  an  object  one  passes  on  the  street,  which  would 
never  again  be  thought  of,  is  often  the  *'hero"  of  a 
dream  scene.  No  new  sensations  are  introduced  into 
these  dreams  ;  but  just  as  soon  as  a  new  sensation  is 
experienced  in  waking  life,  is  it  seized  upon  as  material 
for  these  creations,  which  are  after  all  only  grotesque 
combinations,  although  exceedingly  real  in  that  they 
possess  the  detail  and  completeness  of  natural  scenes. 
One  may  dream  of  riding  on  the  cars  who  has  never 
ridden  on  them,  but  his  sensations  will  be  simply  those 
he  imagined  while  awake,  when  thinking  of  the  subject. 
Not  until  a  person  has  ridden  on  the  cars  can  ho 
experience  in  dream  tlie  true  sensation  thereto  belong- 
ing. This  law  holds  in  my  case  with  every  possible 
experience  of  life. 

On  the  tranx/ormation  of  dream  scenes. — In  waking 
life  one  may  see  a  person  in  the  distance  approaching 
who  nuiy  be  judged  in  all  confidence  to  be  Mr.  A.  On 
his  nearer  approach  he  is  seen  to  be  Mr.  B.  In  this 
mental  process  there  is  no  surprise,  neither  is  there 
in  dreams  whore  a  person  judged  to  be  A  is  shortly 
seen  as  B,  The  same  is  true  of  objects ;  and  in  this  case 
of  transformation,  one  or  more  of  the  objects  in  a  dream 
scene  may  change  without  a  corresponding  change  of 
the  others,  called  for  in  nature.  In  this  way  places 
and  things  and  persons  never  associated  in  our  waking 
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experience  are  brought  into  juxtaposition,  thus  making 
it  diflScult  to  properly  relate  the  parts  of  a  dream  to 
one  another  on  waking. 

A  second  method  of  transformation  is  by  what  I 
designate  as  realized  fancy.  In  waking  life,  in  viewing 
a  scene  or  event  I  fancy  certain  modifications  or  expect 
certain  things  that  do  not  occur,  and  properly  should 
not  occur  extrcpt  that  the  exuberance  of  fancy  drags 
them  in.  In  dreams  I  have  similar  fancies,  but  here  I 
find  them  realized.  If  I  picture  to  my  imagination 
that  I  am  at  a  certain  distant  place  it  does  not  take 
long  before  I  am  actually  experiencing  passively  what 
a  moment  ago  I  was  actively  presenting  to  my  mind. 
This  is  a  fertile  source  of  transforinatson  in  dreams. 
These  transformations  it  is,  that  make  it  so  difficult  to 
remember  dreams  and  to  properly  relate  them  ;  for  at 
times  it  seems  as  if  an  event  might  have  two  antece- 
dents in  a  dream,  as  if  one  had  a  double  consciousness 
for  a  short  time,  and  had  been  enacting  a  r6le  on  two 
different  fields  at  once,  which  in  some  unaccountable 
way  became  one  field  and  one  person.  Perhaps  it  is 
only  a  diiRculty  of  the  rational  mind  in  trying  to  re- 
member what  took  place  in  a  mind  in  which  reason 
ras  dormant. 

We  are  now  prepared  to  discuss  methods  of  record 
and  of  study  of  the  record  in  connection  with  the 
results  obtained  by  their  application.  One  must 
accustom  himself  to  holding  the  attention  fixed  upon 
the  scenes  of  the  dream  world  after  waking  in  the 
morning  and  not  allow  the  attention  to  be  diverted 
for  an  instant  tt)  the  scenes  of  the  external  world,  or 
the  superior  strength  of  its  impressions  will  instantly 
blot  out  the  faint  images  of  the  dream.  Then,  by  care- 
fully reviewing  the  events  of  the  dream  it  may  be 
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more  indelibly  fixed  on  the  memory.  It  is  well,  how- 
ever, to  have  pencil  and  paper  at  hand  and  jot  down 
the  dream,  at  least  skeletonwise,  to  aid  in  reconstruct- 
ing it  when  the  record  ift  more  carefully  made.  A 
single  word  in  this  way  is  sufficient  to  recall  the 
dream  by.  Objects  we  meet  in  out  daily  walks,  by  a 
similar  process,  set  us  to  feeling  that  some  experience 
has  passed  in  our  life  in  connection  with  them  some- 
how, and  when  the  experience  is  imravelled  it  is  found 
to  be  the  fragment  of  a  dream,  which  dream  was 
either  suggested  by  the  object  itself  when  it  was 
scarcely  noticed  a  day  or  two  before,  or  if  it  had  made 
a  strong  impression,  that  impression  was  made  long 
ago,  or  else  the  object  is  similar  in  some  way  to  th© 
dream  object  so  as  to  suggest  it.  One  has  to  have  his 
note-book  with  him  all  the  time,  for  he  knows  not 
when  an  object  may  help  him  recall  a  dream.  I  find 
that  the  completeness  with  which  a  dream  can  be 
recalled,  roughly  speaking,  depends  inversely  on  the 
time  which  has  elapsed  between  its  occurrence  and  its 
fir«t  recollection.  But  a  similar  law  governs  all  subse- 
quent recollections.  Thus  if  a  dream  be  carefully 
rehearsed  to  fix  it  on  the  mind  before  rising,  and  a 
word  or  skeleton  "suggestive"  be  made,  should  a 
portion  of  the  day's  activities  intervene  before  the 
dream  is  recoi*ded,  the  "suggestive"  will  aid  in 
restoring  much  less  of  the  details  than  if  the  scenes 
are  fresher.  The  dream  itself  has  all  the  complete- 
ness of  nature,  and  if  immediately  observed  by  the 
active  attention  can  be  studied  as  a  landscape  is, 
except  in  the  case  of  dreams  one  is  allowed  only  a 
momentary  peep  at  the  scenery  and  then  has  to 
restore  as  much  as  he  can  recall.  The  dream  records 
I  have  made  are  therefore  very  meagre  compared  with 
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'tlie  real  dreams.  The  relation  is  exactly  similar  to 
t^-liat  existing  between  a  landscape  itself  and  the 
description  of  a  landscape  by  a  passing  tourist.  But 
X  find  the  impression  of  a  natural  scene,  however 
short,  is  stronger  than  that  made  by  these  exceedingly 
faint  images. 

When  I  first  began  recording,  the  mind  seemed  so 
■tfull  of  the  subject  that  I  would  wake  up  during  the 
night  just  to  dream  and  to  record  dreams.    So  I  had  to 
put  a  sliding  frame  with  a  slit  in  it  over  my  tablet  to 
$^ide  the  pencil  while  writing,  or  else  the  lines  would 
be  superimposed  in  an  undecipherable  manner.*    But 
this  extreme  zeal  caused  nervous  prostration.     It  is  a 
really  exhausting  process  to  keep  the  attention  held  on 
faint  impressions  in  the  presence  of  strong  ones,  and 
the  effort  to  recall  the  faint  details  is  also  exhausting, 
80  that  I  was  compelled  to  adopt  a  more  careless  atti- 
tude of  mind  towards  the  record  ;  but  I  think  the  laws 
we  shall  subsequently  reveal  have  not  been  thereby 
affected. 

When  the  attention  is  turned  to  a  dream  scene  pass- 
ing in  the  mind,  on  awakening  it  can  recall  certain 
antecedent  events  that  join  onto  the  ones  present,  and 
so  on  back  into  the  night ;  though  of  course  we  must 
not  let  the  time  relations  presented  by  the  dream  be 
any  guide  here,  for  one  can  dream  of  a  year  in  a 
minute,  or  take  part  in  events  lasting  hours  in  a 
moment.  The  dream  stretches  back  and  grows  fainter 
and  fainter  until  no  more  can  be  recalled.  Tliis  se«ms 
to  hannonize  with  the  view  that  our  morning  dreams 
take  place  ouly  during  the  passage  from  sleep  to  wake- 


'  Such  writing,  mttflo  by  the  Bcnse  of  touch  ami  motion,  is  crowded 
laterally  as  one  ft!ulB  that  he  patseeH  over  more  space  than  in  reality. 


orwfiil»tfa»  biaoil*  |ii«HnB»  itt  the  bminznn 
from  a  lnwt>r  lu  a  WtcyKwi-  levaL 

TUnw^.  i^h'  "ncTvis^  faaoitwsni  ovT^ra.  dream 

in  thiB  vnj^  Uwi.  tuiui^oMiL^  hm^aaaa^  wtth  the  liraam 

by  jumiis :  that  ia^  the  tireaiit.  I»f^*  a  moBi^BbnB  or 
aufgmtmt^  ohmrecBBr.  Rie^ chain  rmniiiiiwmi  ef  links 
(vf  num^  vivid  »e«mi  mniwi  twi  hf  w loa  leaa  vivid. 
Th«  Unk»  otUv  af»  mrwITiMt  in  tiia  aemaic  order;  tl» 
0wcfnm  mmd?  f^anb  ttnk  obv  SMRi&t&aBr  troe 
fllT«  r^iatSoss.  Wli«a  front  aBj-  ranna  the  - 
Iami  rfvirt.  jM  ifrnm  having  aUowvd  tbe  outnu  .  lo 

intmdp  tipcm  th«  wtwitimi.  Che  £aiiiter  parts  drop  out. 
mnUhmmpKgtm  g— ttycou— iwud  to  tiioaedacailtf  bf 
i^Heft  MBse-  ptlBBi|ML  ofejaet.  penaa*.  or  evanft  of  oiu» 
linlr  bgcmnm  bv*  InmsfiirriM^iiiii  the  oodai  or  foeal 
pHt  -  •  MQBoeediBff  link,    lii  sqcIl  a  caae  dxe  two 

Vml-  Ijatfactandaierecallflrf  nw  distmct  dieams^ 

thrvt  nind  has  a  vapi^aaaBV  cfaflt  tliey  aie  only 

f rAf(in«min  of  longer  dreams  witlMH^  at  the  aame  time 
connt^Itif^  thfin.  Sevend  links  tmm^  be  bonad  to- 
gipfh'M-  into  larger  UnkB.  Tbia  nppBi h  to  be  due  to 
tbe  mental  r^tatiOBaof  tbe  eveno  Untmaeivee:  bntxt 
!  to  me  that  there  mi^t  be  a  phvsioloipcal 

*  .,''•' '  f^^  ^^*^  moaitiform  character  ia  that  the 

Mood  prp^Rnrt*  varies  with  the  pnlae  and  respiistoix 
movt^Tn^ntff,  and  an  the  waking  period  occupiee  a  few 
of  thf*  larat^r  and  many  more  of  the  aheirter  wavee.  we 
hor@  have  Kom^thing  quite  corresponding-.^  If  the 
dr^nrow  «t«  vivid,  or  if  memory  is  good,  then  we 
hftvo  fm*>  loTiff  dream  composed  of  many  tranaforma- 
iioDfi.    If  the  dream  is  less  vivid  we  gee  a  few  fairly 
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'  dreams,  although  some  of  these  may  be  short  and 
consist  of  but  one  node.  Then  if  the  dream  has  been 
very  faint  we  get  only  a  few  scattered  nodes  of  events, 
persons  or  plac^es  about  which  we  dreamed,  but  we  can- 
not recall  details.  We  can  also  secure  all  these  con- 
ditions by  recording  successive  days  in  bed,  or  after 
rising,  or  after  breakfast,  or  after  dinner,  or  after 
supper,  and  if  we  wait  until  bedtime  we  can  be  glad  if 
we  are  able  to  recall  a  single  particle  of  dream.  But 
suppose  we  make  a  practice  of  recording  the  dream, 
say  just  on  awakening,  then  we  shall  find  that  some 
mornings  we  have  the  greatest  degree  of  vividness  and 
unity,  and  on  others  the  least  degree,  and  with  all 
intermediate  stages  represented  by  different  mornings. 
It  therefore  follows  that  the  number  of  dreatns  a  per- 
son can  recall  has  no  direct  aigmfican^ie,  but  only  the 
total  amount  dreamed.  Guided  by  this  law  I  proceeded 
to  count  the  total  number  of  words  in  the  dream  record 
of  each  day  and  to  plot  the  curve  for  the  whole  time, 
and  the  results  obtained  we  now  proceed  to  discuss. 

Some  dreams  are  so  vague  that  nothing  of  detail  can 
be  made  out,  but  only  that  I  dreamed  about  such  or 
such  thing,  or  that  1  recall  a  single  object  out  of  a 
dream  scene.  This  object  I  have  designated  the  node 
or  focal  point  of  greatest  vividness.  This  node  is  the 
last  to  fade  out,  and  if  the  dream  scene  was  vivid 
enough  it  is  by  means  of  this  node  that  the  memory 
restores  the  accessory  details.  I  divided  the  dreams 
into  two  classes,  viz.  those  consisting  of  a  single  bare 
nucleus  and  those  more  complexly  organized.  In  a 
table  at  the  close  of  this  paper  1  have  gn>upod  the 
daily  records  according  to  length  from  1  to  i'OO,  which 
was  the  longest  record  for  one  day.  Opposite  each 
group  I  have  placed  the  number  of  days  that  presented 


records  of  that  length,  and  in  a  third  and  fourth 
columns  the  correRponding  numher  of  dreams,  complex 
and  simple ;  in  two  ad<litional  columns  the  average 
daily  numher  of  dreams ;  and  finally,  the  average 
length  of  the  dreams.  A  little  inspection  shows  us 
that  the  simple  dreams  tend  to  remain  stationary,  or  to 
decrease  in  number  as  the  record  lengthens.  The 
complex  dreams,  while  increasing  in  number,  do  so  at 
a  rate  of  increment  100  times  smaller,  while  the  average 
length  of  dreams  increases  tive  times  as  rapidly  as 
their  number.  As  the  unit  of  measurement  is  diverse 
in  these  cases,  this  relation  simply  means  that  the 
average  length  of  all  dreams  is  100  words.  These  facts 
are  in  perfect  accordance  with  the  theory.  It  is  total 
amount  and  not  the  number  of  dreams  dreamed  that 
measures  the  physiological  action. 

Wo  have  already  seen  how  easily  the  length  of  the 
record  for  any  day  may  be  aflfected  if  the  attention  is 
called  off,  if  one  oversleeps  so  as  to  be  hurried,  and  vari- 
ous other  things  occur  to  curtail  the  record.  The  two 
chief  causes  of  disturbance  are  pressure  of  work  and 
unusual  experiences  or  occupation,  excitement,  etc., 
like  a  journey,  for  instance.  I  was  able  to  pick  out  of 
my  record  thirty  consecutive  months  which  were  fairly 
uniform  in  my  experience,  the  great  disturbing  sources 
not  having  acted  many  days  at  a  time  during  this  period  } 
The  first  two  weeks  of  my  record  show  a  steady  rise  in 
the  curve,  which  is  in  accordance  with  the  law  that 
attending  to  one's  dreams  increases  their  number, 
t.  c,  increases  the  number  we  become  aware  of  having. 
But  this  law  ceased  to  operate  after  the  climax  was 
reached.    The  ciirvo  was  seen  to  be  very  irregular. 


'  T  later  (ltftcu»s  &  fUstiirMng  action  which  was  present  regularly 
during  each  May  and  Jtuie. 
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with  a  mixtiire  of  short  and  long  records  without 
apparent  law ;  still  one  could  discern  a  crowding 
together  of  the  long  records  at  certain  points.  A 
parallel  curve  of  the  moon's  phases  showed  that  the 
two  curves  were  independent.  I  then  chose  the  physio- 
logical or  sexual  month  of  28  days  and  found  there  the 
period  I  sought.  I  thought  that  30  months  when  sum- 
znated  would  be  sufficient  to  equate  the  petty  disturb- 
ing influences,  and  thus  I  could  get  a  curve  approxi- 
mately showing  the  actual  state  of  affairs. 

The  table  at  the  close  of  this  paper  shows  the  num- 
bers from  which  the  curve  has  been  constructed.  The 
nature  of  this  curve  and  the  fact  that  it  was  plotted  for 
a  menstrual  period  requires  that  we  compare  it  with  a 
curve  representing  the  sexual  condition.  In  the  human 
female  we  have  presented  the  monthly  phenomenon  of 
the  katamenia  lasting  nearly  a  week.  This  phenome- 
non has  relation  to  the  functions  of  reproduction. 
Although  the  phenomenon  is  still  not  thoroughly 
understood,  we  have  data*  which  show  that  during  this 
period  one  or  more  Graafian  follicles  burst  and  set  free 
ripe  ova  which  are  passed  down  the  Fallopian  tubes, 
and  if  fertilized,  remain  to  be  developed  in  the  uterus. 
The  cause  of  the  bursting  of  the  follicle  is  due  to  a 
congested  condition  of  the  ovaries,  or  a  heightened 
blood  pressure  in  them  and  accessory  structures  which 
may  account  for  the  uterine  hemorrhage,  but  coitus 
may  probably  accomplish  the  same  effect  and  thus 
prevent  an  impending  menstrual  flow.  At  any  rate, 
after  the  flow  has  ceased  an  ovum  is  present  in  the 
tubes  or  uterus  most  favorably  placed  as  regards  fer- 
tilizability,  and  it  is  well  known  that  the  female  is 


'See  fipo.  Arnr»l<l,  "Z<'itlirhe  Verlinllnisj*  Her  Ovulation  zur  men- 
Btruellcn  Bluiuitg."    Wurzburg,  Piaeertut.  188". 


roost  erotic  and  irritable  at  this  time.  The  physical 
cycle  is  accocnpanied  by  marked  psychical  character- 
istics that  fn^duaily  increase  up  to  the  period,  and. 
after  a  temporary  decadence  during  the  flow,  present ' 
a  sharp  climax  a  week  later.  We  shall  term  the  first 
climax  the  minor  climax  and  the  second  the  mcjor 
climax. 

It  is  readily  seen  why  the  erotic  state  should  be  at 
its  climax  when  the  ovum  is  ready  for  fertilization* 
We  hnvo  no  dirtsct  means  of  measuring  this  condition 
as  a  cur^'e,  but  we  can  do  so  indirectly.  The  first 
curve  of  the  plate  marked  A  is  taken  from  Hermann's 
Handbuch  der  Physiologie,  Bd.  VI,  part  II,  p.  74,  and 
represents  the  frequency  of  conception  with  time- 
relation  to  the  menstrual  period.  The  two  cliniaxes 
above  noted  are  well  shown,  though  the  curve  was 
plotted  only  with  reference  to  a  preceding  menstrual 
period  and  not  with  reference  to  a  subsequent  one.' 
As  the  periods  of  women  differ  in  length,  the  minor 
climax  does  not  come  out  in  its  true  sharpness  and 
height.  Undoubtedly  there  are  other  ways  probably 
superior  to  this  one  of  measuring  this  physiological 
period  indirectly,  but  I  am  not  aware  that  any  avail- 
able data  have  been  gathered  with  reference  to  this 
point. 

It  would  only  seem  natural  that  the  male  should  also 
show  u  sexual  period  corresponding  to  that  in  the 
female,  an<i  that  in  well  matched  couples  the  climaxes 
would  coincide.  Concerning  this  point  we  read  in 
Foster's  Physiology  (page  G91,  fourth  English  edition, 
1883) :  "Within  the  year  an  approximately  monthly 
period  is  manifested  in  the  female  by  menstruation, 


*Tbe  dotted  curvi'  wm  plotted  witli  rererance  to  the  dose  of  the 
period,  the  other  witli  reference  to  lia  begiunlng. 
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though  there  is  no  exact  evidence  of  even  a  latent 
fiimilar  cycle  iu  the  male."  On  the  other  hand,  in  Dr. 
Hanuuond'8  '^Ti-eatise  on  Insanity,"  published  the 
some  year  (page  114),  we  read,  "Gall  contended  that 
there  was  a  periodical  manifestation  in  men  analogous 
to  that  existing  in  females,  ....  and  L^vy  holds  a 
similar  opinion.  The  latter  states  that  'young  and 
robust  persons  do  not  notice  this  tendency  unless  their 
attention  is  specially  directed  to  it,  but  men  feebly 
constituted,  or  endowed  with  a  great  degree  of  irrita- 
bility, or  who  have  reached  the  period  of  their  decline, 
perceive  the  alteration  which  their  health  monthly 

undergoes The  feeling  of  discomfort  is  general 

and  inexpressible,  and  the  mind  purticipaU'S  in  it,  for 
it  is  more  difficult  to  maintain  a  train  of  ideas ;  a  ten- 
dency to  melancholy,  or  perhaps  an  unusual  degree  of 
irascibility,  is  joined  to  the  indolence  of  the  intellectual 
faculties.  These  modifications  persist  some  days,  and 
disappear  of  themselves.' 

**  I  have  certainly  noticed  in  some  of  my  friends 
this  tendency  to  some  monthly  periodical  abnormal 
manifestation  ....  I  think  this  is  much  more  common 
than  is  ordinarily  supposed,  and  that  careful  exami- 
nation or  inquiry  will  generally,  if  not  invariably, 
establish  the  existence  of  a  periodicity  of  the  character 
referred  to." 

In  my  experience,  young  and  robust  persons  are 
subject  to  recurrent  periods  of  wakefulness  at  night, 
which,  when  they  coincide  with  the  full  moon,  are 
attributed  to  the  action  of  its  light.  Undoubtedly  the 
light  of  the  moon  has  an  independent  action  of  this 
sort ;  but  if  Mautegazza's  theory  is  corrrect,  that  the 
sexual  period  became  established  with  relation  to  the 
lunar  period  because  moonlight  nights  were  favorable 
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lost  irritable,  and  therefore  furnishes  data  for  plotting 
the  sexual  curve  in  the  case  of  the  male,  and  the  result 
is  shown  in  curve  B  of  the  plate.  As  in  the  previous 
curve,  it  is  only  an  indirect  measure  of  the  physio- 
logical rhythm  we  are  considering.  Here  also  we  get 
two  prominent  cusps  in  the  curve,  in  the  form  of  a 
minor  and  a  major  climax,  one  week  apart,  and  thus 
exactly  corresponding  to  the  climaxes  in  the  case  of 
the  curve  A  of  the  female.  The  figures  on  which  this 
curve  is  based  are  given  in  the  table. 

A  similar  treatment  of  the  dream  values  gives  us 
curve  C.  Here  the  two  climaxes  appear  again  in  their 
corresponding  positions,  but  approximately  equal  in 
value.  In  the  sexual  curve  the  climaxes  fall  on  Tues- 
days, while  in  the  dream  curve  they  occur  on  Wednes- 
days, a  day  later.  The  curve  keeps  near  its  average 
level  between  the  climactic  points.  It  sinks  below  the 
average  during  the  two  weeks  succeeding  the  men- 
strual week,  and  as  we  approach  this  period  it  rises 
again,  becoming  in  the  case  of  the  dream  curve  a 
marked  climax  during  the  week  preceding  the  period. 
There  is  a  curious  descent  in  the  curves  (moat  marked 
in  the  case  of  the  curve  C)  on  Monday  mornings. 
This  must  be  due  either  to  the  influence  of  Sunday,  or 
else  to  the  fact  that  the  mind  is  somewhat  anxious  as 
it  is  about  to  resume  the  cares  of  a  new  week,  which 
anxiety  acts  probably  as  a  constant  factor  in  disturb- 
ing the  completeness  of  the  dream  recollection. 

It  is  an  open  question  whether  a  rise  in  the  dream 
curve  represents  increased  power  of  recollection,  or 
increased  vividness  of  dreaming,  or  increased  irrita- 
bility, or  all  of  these  together.  We  are  inclined  to 
believe  that  the  mensal  period  is  at  bottom  a  rhythm 
of  the  vital  or  psychic  nature  and  influences  probably  all 


had  the. 

Um$[  ncwal  tkmf  wovld 

ffbfChn.     Weaknnipeektbfltai 

pliyvie  mcdoiia  ai»  flMttiSad  Ur  this  risjifan,  and ' 

extant  to  wlueh  ther  ate  thaa  soktieci  oogiis  to  ba 

ilaNnniBiJ  batota  we  can  rigiiay  jatatgwt  tfaa  rMttifc 

JkBfl€Bar  <{DaaCK)vi  'widbb  occnia  bava  v  Ibm^ 
aoftof  a  HiTthm  ta  tfaa  mmaai  period?    Tbesa 

pfrtatfief^,  and  tiieaa  perioda  are  of  alaioat  infiiuftely 
rarfed  leogtha  and  ranooBiy  and  complexir  com* 
poondad.  Many  periods  ara  aaaondarr  and  resultant, 
beinir  dependant  on  otben.  In  pfaysiologT  nearly  all 
the  periods  are  in  relation  to  coemic  rhythms,  to  which 
they  aro  related  not  as  physical  reaoltants  but  as  vital 
(or  mtoili^ent  I  reaponaw.  The  occurrence  of  the  one 
is  a  "  sifpi "  to  tba  pntopUsm  to  act  out  the  other. 
TM  we  hnve  hint^  above  that  the  living  being  may 
fiTiticipato  the  stimulus  and  react  at  the  proper  time,  in 
tbo  nhftonrr^  of  the  stimulus,  and  thus  have  an  inde- 
pondont  rhythm  of  it«  own.  How  this  is  done  is  one  of 
iho  mysterifd  of  biology  yet  to  be  solved.  We  con- 
sider thin  m»xual  rhythm  as  belonging  to  this  category. 
When  we  analyze  the  figures  that  enter  into  the 
value  of  the  droarn  curve*  we  find  that  several  com- 
ponents are  active  in  producing  the  result.    Thus  the 
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occurrence  of  the  ekboles  themselves  has  a  modify- 
ing influence  on  the  dream  value,  tending  to  raise  it. 
But  even  when  all  the  dream  values  coinciding  with 
days  of  ekbole  are  thrown  out  and  the  remaining 
days  summated,  the  character  of  the  curve  is  not 
seriously  altered,  though  of  course  reduced  in  value. 
Let  us  call  the  curve  thus  stripped  of  itfi  over-tones,  so 
to  speak,  the  ftindamental ;  then  I  found  that  an 
ekbole  occurring  at  or  near  a  minimal  point  had  the 
power  to  raise  the  fundamental  by  a  half  of  its  value, 
but  on  a  maximal  point  the  increment  became  one 
fifth  of  the  fundamental  value ;  the  average  power 
of  increment  for  all  (mixed)  cases  being  one  fourth  of 
the  fundamental.  The  ratio  of  minimal  cases  to  maxi- 
mal cases,  an  equal  number  of  each,  is  1  : 1.11  in  the 
compound  curve,  1  :1.41  in  the  fundamental,  and 
1 : 1.33  in  the  mixed  or  normal  curve.*  Although  the 
relative  value  of  the  increment  is  less  in  the  case  of  the 
maximal  point  than  in  that  of  the  minimal  point,  the 
absolute  value  is  about  twice  as  great  in  the  latter  as 
in  the  former  case.  This  is  in  accordance  with  what 
we  should  expect.  The  ekbole  causes  increased  flow 
of  blood  to  the  brain,  on  the  presence  of  which  the 
dream  value  so  largely  depends.  This  increased  flow 
is  relatively  more  marked  when  the  brain  has  less 
blood  in  it  (at  minimal  points)  than  when  it  has  a 
larger  quantity  of  blood  (as  at  maximal  points). 

When,  therefore,  an  ekbole  occurs,  the  dream 
value  is  raised  by  the  ratio  1,25  as  an  average,  and 
then  it  falls  again  to  its  normal  value  ;  but  when  only 


*The  cnrvea  in  the  plate. «.  «.  thoRe  obtained  directly  by  plotting 

the  reeultaof  ubtwrvAtion.  are  "uormal,"  or,  in  the  j^reHeut  case, 

•*  mixe^l  "  where  the  siimination  of  two  sets  of  viilnefi  is  concerned  ; 

Lone  wt  beine  unaccomimnieil  and  thiiR  unaffected  l>y  eklioU*!*.  and 

P'ihcrefore  belonging  to  the  fundamental  SA'stcm,  and  the  i.tther  set 

affected  by  the  presence  of  the  ekbole*,  and  therefore  "coroijound." 
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one  day  intervenes  before  the  next  ekbole  the  fall  is 
not  80  great,  the  ratio  being  here  1.10  : 1.  The  effect  of 
an  ekbole  to  raise  the  dream  value  is  not  so  great 
when  it  is  closely  prece<led  by  another  ekbole,  but  in 
33  cases  presented  by  our  data  the  ratio  of  the  first  to 
the  second  was  4903  :  61G8  or  1  : 1.36.  We  shall  proceed 
to  show  that  this  ratio,  which  seems  to  contradict  the 
last  statement,  is  due  to  the  influence  of  the  funda- 
mental curve.  When  we  analyze  the  cases  more  care- 
fully we  find  that  some  of  them  contradict  the  result 
we  obtained  by  addition.  When  these  contradictory 
results  are  compared  with  the  state  of  the  fundamental 
curve,  we  find  that  in  most  cases  the  result  has  been 
due  to  the  effect  of  this  curve  overcoming  the  effect 
properly  due  to  the  ekbole.  Thus  when  we  know 
that  an  ekbole  raises  the  dream  value,  but  we  meet 
a  case  where  a  duy  free  from  ekbole  just  preceding 
or  succeeding  has  a  higher  dream  value,  we  find  an 
explanation  for  such  a  phenomenon  when  we  see  that 
such  day  is  nearer  a  maximal  point  tlian  the  ekbole 
day.  This  law  is  perfectly  plain  whcu  we  assume  that 
each  of  the  forces  acts  to  contribute  its  effect  inde- 
pendently of  the  others.  The  effect  of  an  ascending 
curve  raising  all  values  and  a  descending  one  depress- 
ing them  is  readily  seen  in  the  tables.  Now,  therefore, 
analyzing  the  above  ratio  in  this  way,  we  have : 


First  day  greater 

than  second. 

Second  day  greater 

than  first. 


Xumbcr  of 

ClUH». 


Bada 


Influence  of  curve 
is  same  nay. 


Number  of 
CdKes, 


Ratio. 


12  1.92:1 

1:2.69 

Influenre  of  cnrve 
is  contrary. 
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The  fact  that  so  many  cases  show  that  the  first  day 
is  the  greater  even  when  the  influence  of  the  curve  is 
unfavorable  leads  us  to  announce  the  law  as  above, 
even  though  the  ratio  obtained  by  summation  of  all 
the  cases  is  the  reverse.  But  this  ratio  is  a  compound 
one,  and  we  wish  to  eliminate  the  effect  of  the  funda- 
mental. Were  we  dealing  with  physical  facts  accu- 
rately determined,  we  should  expect  that  the  ratio 
1.40  : 1  in  the  six  cases  where  the  first  day  is  greater 
than  the  second  (in  accordance  with  the  inferred  law), 
when  the  fundamental  assises  this  result,  should  be 
greater  than  that  of  1.9S5 : 1  where  the  curve  is  con- 
trary. This  illustrates  the  peculiarity  of  physiological 
data.  The  element  of  disturbing  influences  is  so  great 
that  exceptional  cases  are  always  occurring,  especially 
when  the  number  of  cases  is  small  as  in  this  instance. 
For  this  reason,  though  we  treat  the  numbers  while 
performing  computations  as  if  they  were  accurate,  we 
have  no  right  to  regard  the  results  aa  accurate.  They 
may  be  very  inaccurate  and  even  contrary  to  the  truth. 
But  by  taking  a  large  nmnber  of  cases  we  are  justified 
in  regarding  the  results  as  indicators.  Thus  no  sig- 
nificance can  be  attached  to  the  particular  form  of  our 
curves,  but  they  simply  indicate  that  there  is  a  heaping 
up,  as  it  were,  of  some  influence  at  the  occurrence  of  the 
menstrual  interval.  We  should  require  an  infinite 
number  of  cases  to  eliminate  disturbances  and  make 
our  figures  have  mathematical  significance.  This 
point  deserves  to  be  kept  in  mind  while  dealing  with 
such  a  problem  as  this. 

We  saw  above  that  the  length  of  dreams  increases 
nearly  as  fast  as  the  increment  in  the  daily  record, 
that  is,  an  average  of  100  words  must  be  added  to  the 
record  to  give  an  additional  dream.     We  have  also 
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seen  that  the  occurrence  of  an  ekbole  raised  the  dream 
value  by  the  ratio  1.25  as  compared  with  the  day  pre- 
ceding or  succeeding.  When  the  number  of  dreams 
are  compared  for  this  case,  it  is  found  that  there  is  no 
difference  in  the  number  of  simple  dreams,  but  that 
the  complex  dreams  are  increased  in  number  more 
rapidly  than  the  record.  Thus  1G4  cases  of  ekbole 
against  their  succeeding  days  gave  an  average  ratio 
of  2.9  : 1.9.  This  signifies  that  the  continuity  of  dream- 
ing is  by  this  influence  broken.  The  fact,  I  think,  is 
readily  accounteil  for  by  the  process  of  awakening 
that  often  accompanies  the  ekbole. 

We  have  now  to  consider  the  annual  variations. 
Each  year  contains  l.'J  physiological  months.  Out  of 
the  30  months  from  which  I  plotted  the  monthly  curve. 
1  chose  ^G  consecutive  months  for  plotting  the  annual 
curve.  I  found  that  (as  our  table  shows)  there  was 
a  minimal  point  at  March-April  and  a  maximal 
point  at  November-December.  The  two  years  are 
closely  similar  in  these  respects.  The  dream  value 
being  the  summation  of  28  days  is  to  be  relied  on  for  a 
curve,  but  the  ekboles  are  too  few,  of  course,  to  give 
a  corresponding  gonekbolic  curve.  We  can  readily 
perceive  this  on  inspecting  the  number  and  seeing  how 
one  )-ear  contradicts  the  other.  So  we  shall  leave  the 
ekboles  out  of  consideration  and  seek  to  get  at  the 
sexual  variations  in  a  different  direction.  The  two 
years  combined  give  us  curve  D  of  the  plate.  It  is 
quite  plain  that  at  the  region  of  the  winter  solstice, 
rather  more  before  than  after  it,  the  curve  is  maximal. 
It  is  also  plain  that  the  curve  is  minimal  at  the  time 
of  the  equinoxes,  the  fall  being  in  our  curve  greatest 
at  the  spring  equinox.  There  is  a  slight  rise  at  the 
approach  of  tlie  summer  solstice  ;  but  when  we  com- 
pare the  curves  E  and  F  in  these  respects  our  dream 
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curve  seems  sadly  deficient.  It  is  quite  probable  that 
this  deficiency  is  due  to  the  fact  that  about  this  time 
the  change  of  life  from  the  routine  of  study  to  the 
recreations  of  vacation  acts  detrimentally  to  the 
dream  record.  Indeed  I  know  by  experience  that  I 
was  not  so  faithful  in  my  records  at  this  period  as  at 
other  times. 

In  the  animal  and  plant  world  the  periods  marked 
by  the  approach  of  the  two  solstices  are  marked  by 
reproductive  activities.  This  has  relation  to  climate, 
of  course,  and  not  to  the  astronomical  facts  directly. 
The  winter  is  provided  against  by  well  protected 
winter  eggs  and  seeds ;  and'  in  the  case  of  mammals 
the  gestation  period  has  place  during  the  winter  that 
the  young  may  be  bom  at  such  a  time  as  to  have  the 
advantages  of  sunmier.  The  direct  effect  of  food  and 
temperature  in  early  summer  is  of  course  to  nourish 
the  reproductive  systems,  and  where  the  young  can  be 
quickly  matured  reproductive  activities  are  quickly 
instituted.  Psychically  the  human  male  feels  the 
approach  of  summer  as  a  "  spring  fever,"  which  is 
probably  of  sexual  significance.  To  some  extent 
Diising'  has  worked  at  this  problem  and  shown  that 
the  frequency  of  conceptions  in  the  human  being 
varies  during  the  year,  having  maximal  points  at  or 
near  the  solstices,  but  he  finds  the  major  climax  at  the 
summer  solstice,  and  attributes  the  other  rise  in  the 
curve,  at  the  winter  solstice,  to  the  influence  of  the 
Yule  festivities.  Our  curve  E  is  taken  from  page  98  of 
his  work,  and  represents  the  conceptions  in  Sweden, 
summated   for  1851  to  1865."     DUsing  also  shows  us 


'IHo  Regtilierung  ties  GeechlecbtB  Verhaltniase. 

*  The  figures  for  Sweden  do  not  show  the  marked  climax  in  Jane 
which  U  true  of  other  countries.  The  curve  is,  however,  pertinent 
here,  for  comporiaon,  as  I  am  of  Scandinavian  blood. 
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t}ie  interesting  fact  that  as  the  births  increase  the  in- 
crement acts  unequally  on  the  production  of  the  two 
sexes,  the  girl  births  suffering  more  variation  than 
the  boy  births.  Our  curve  F  has  been  plotted  from 
data  fui-aished  on  pages  398  to  301)  of  his  work. 
The  ratio  of  boys  to  girls  is  given,  and  this  ratio  falls 
as  conceptions  increase  in  frequency.  We  have  plotted 
the  variation  from  the  average  ratio,  and  have  more- 
over transposed  the  plus  into  negative  so  as  to  make 
the  curve  parallel  with  our  other  curves.  It  therefore 
shows  variability  in  the  girl  births  directly  and  in  the 
boy  births  indirectly.  There  is  of  course  no  reason 
why  of  two  variables  one  shall  be  rather  chosen  as  a 
constant  than  the  other.  The  dotted  line  represents 
the  average  ratio  j  ordinates  above  the  line  represent 
a  fall  in  boys  as  compared  with  the  girl  births. 

Now  what  seems  plain  on  comparing  all  these  curves 
is  this,  that  in  the  monthly  period  the  variation  in  the 
dream  curve  is  parallel  to  that  of  the  sexual  curve ; 
that  in  the  annual  curves  the  dream  curve  is  parallel 
to  the  curves  showing  increased  sexual  activity,  and 
these  again  to  that  showing  the  regulation  of  the 
sexual  ratio ;  it  follows,  then,  that  we  should  expect 
that  were  a  curve  constructed  showing  the  variations 
of  the  sexual  ratio  as  related  to  the  menstrual  period, 
we  would  discover  an  important  relation  existing 
between  the  mensal  rhythm  and  the  production  of  sex. 
It  seems  to  ine  the  matter  is  well  worth  investigating. 
It  has  been  supposed  that  the  relative  ages  of  the 
reproductive  products  and  the  relative  state  of  "  heat  " 
in  the  sexes  inftiience  tlio  sexual  ratio,  but  this  seems 
likely  to  be  complicated  by  the  influence  of  the  sexual 
rhythm. 

The  months  inmiediatcly  succeeding  the  time  for 
which  we  have  smumated  our  data  were  disturbed  by 
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a  trip  to  the  tropica.  In  this  case  the  approach  of  the 
summer  solstice  was  aided  by  the  action  on  the  system 
of  an  unusual  climate,  the  result  being  to  vastly 
increase  the  record  in  the  region  corresponding  to 
Dusing's  major  climax.  This  fact  taken  in  connection 
with  what  we  stated  above  tends  to  show  that  our 
annual  dream  curve  is  too  low  for  the  month  of  May. 


TABue  nnowiNO  t»k  Uatio  op  Increment 
IN  TOX  Daily  Nl-mdes  op  Dheauh  avd 

THKIR  AvKRAOELENOTU,  tX>MI'ARED  WITU 
THE  iMCRfAfiR  DJ  TUE  DaILY  KkOoUD. 


__  Length  of 
*>^ijr  ItMiiril    Ho. 
__         Id  I    of 

-SB  «.  ot  WordH.  DmjB. 


180 

2fN) 


300  *'  120 

ia>  **  140 

140  "  IHO 
180 

a>o 

22f>  "250 
250  **  275 
275  *•  :ioo 
30i>  -  350 
850  "400 
400  "600 
600  "900 


Total  No, 

of 
Drvams. 


25 

0 

34 

2 

43 

11 

42 

21 

38 

32 

29 

27 

55 

68 

34 

42 

89 

56 

44 

76 

49 

88 

54 

103 

48 

103 

44 

113 

32 

81 

31 

90 

30 

91 

26 

90 

17 

54 

23 

102 

20 

83 

17 

72 

11 

47 

AT«>nixa 

Bally  Nu.  ot 

I>roainB. 


0.00 
0.00 
0.25 
0.50 
0.84 
0.90 
1.20 
1.20 
1.40 
1,70 
1.80 
1.90 
2.30 
2.fi0 
2.50 
2.90 
3.00 
3.4<J 
3.20 
4.40 
4.00 
4.20 
4.30 


1.00 
1.70 
1.50 
l.«0 
1.30 
1.40 
1.30 
1.70 
1.15 
1.00 
1.50 
1.30 
1.20 
1.30 
1.50 
1.21) 
1.00 
1.70 
1.20 
0.80 

i.(io 

1.00 
1.00 


*Kalo  1*  tbnt  nitln  nl  >\tnnm  vnluu,  ju  AT«rftSn<1 
for  All  OMMW.  iHittttlvti  aD<l  uituntlvo,  la  l.U  on  ekbtilo 
days  »■  eoinpftrad  wiUi  iioD-«k.t>ole  dajB. 


TaBI.R     HUOWINCI    THF    RaTIO 

or  TUK  Dream  VAttrE  ok 
Ekbole  Days  to  Dream 
Valitk  on  Days  pr£(:rdino 

AND  8iroCKEDI>'0,  AND  ANA- 
LYKEI>  WITH   RkFEBENOE  TO 

THE  State  op  tiik  "Fun- 

DAXBNTAL." 


Drfuim  Value  ou 

Ekbole  Day  l» 

Larger,  i.  e.,  Balo* 

AmrraoU. 


prtwiu  ValOB 
IflSmallar 
or  Bulo  I* 
R«|aUr«d. 


Ho. 


OaMM. 


25 


23 


2.45 


34 


No. 


2.90 


19 


2.39 


2.47 


20 


2.61 


16 


2.20 


19 


2.27 


17 


2,20 


23 


2.06 


32   22   m 


2.42  2.04  1.17 


PABLK 

Showing  the  variation  in  the  power  of  recollecting 
dreams  (perhaps  of  dream  activity  or  vividness),  as 
measured  by  the  number  of  words  in  the  dream  record, 
summated  for  a  period  of  30  physiological  months, 
from  November  24»  1884,  to  March  13,  1887.  The  varia- 
tion in  the  sexual  rhythm,  as  indicated  by  the  number 
of  gonekboles,  is  also  shown. 


llOHTHLT  TABUTIOir. 


£3  w«A. 


I 


10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2ti 
27 
28 


Mod. 

To. 

Wed. 

Th. 

Fri. 

Sttt. 

I&tin. 

Hon. 

'Tu. 

Wed. 

Th. 

Fri. 

Sat. 

Sun. 

Mon. 

Tu. 

Wed. 

Th. 

FrL 

Sat. 

Sun. 

Mon. 

Tu. 

Wed. 

Th. 

Fri. 

Sat. 

Sun. 


Dreun  TKla«. 


3406 
3801 
3331 
3192 
3152 
3214 
3347 
3003 
[4025 
4^41 
4.571 
4710 
4813 
35S9 
3572 
3909 
4999 
4116 
3tKl 
4034 
3135 
3227 
3764 
4741 
3333 
3644 
2770 
4462 


f-l 


S«suat(Xk- 


3 
5 
6 

n 

-  Pre-cUmai  -j  J 

8 
2 

fB 

7! 

&i 
6 
4 
7 
& 


Ho.  KODlh  tw* 
Mo.    ClBBlDK- 


Anticipatory  riiie 


AjntUAI.  Tabutioh. 


Dreun  Tklne. 


Minor  Climax 


IH 


Here  falls 

the  menstrual 

period 

Major  C  imax     ■} 


Nov.  24 
Dec.  22 
Jan.  19 
iFeb.  16 
I  Mar.  16 
IAdf.  13 
|MAy  11 
June  8 
July  6 
Aug.  3 
Aug.  31 
Sept.  28 
Oct.  26 
Nov.  23 
Dec.  21 
Jan.  18 
Feb.  16 
Mar.  15 
Apr.  13 

m^yio 

June  7 
Julv5 
Aug.  2 
Aug.  30 
Sept.  27 
Oct.  25 


Maximum 


8  42671 
6  5090 
3  3912 
6  4523 
5  4159 

5  2061 

3  2674 
1  3053 
1  2&82" 

4  3150 
4  2746 
4  2402 10880  3d  4  moe. 

6  57601  Total  for  1885  =  47479 


-17792  l8t  4  mott. 


-13047  2d  4  mos. 


JQCQ     I 

g^  >  Maximum 
5593  J 

1189 
2S30 


-11316  2d4mofl. 


5  3790 

6  2534" 

6  27&4 
6 :3710 

5  '2885 11883  3d  4  moe. 

G  2949    Total  for  1886  r=  44038 


Nov.  22 
Dec.  20 
Jan.  17 
Feb.  14 


8  ;4222  i 

7  4581  }- Maximum 

5  4287  ) 

9|1536» 


•  Owing  to  prefttnre  or  work,  ete..  tbe  reounl  lor  iho  30tti  moatb  na  much  rwlaosd. 


THE  RELATIVE  LEGIBILITY  OF  THE  SMALL 
LETTERS. 
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When  everybody  reatis,  and  some  do  scarcely 
anything  else  and  the  amount  to  h^  read  increases 
daily,  it  is  obviously  of  the  highest  importance  that 
reading  should  be  made  as  easy  and  rapid  as  possible. 
If  any  device  of  paper  or  ink  or  type  can  shorten  the 
time  and  lessen  the  labor  even  by  a  very  little,  the 
aggregate  advantage  will  far  outweigh  the  trouble, 
especially  as  saving  is  to  be  expected  at  the  same  time 
in  the  more  important  matter  of  wear  and  tear  on  the 
organs  employed.  The  problem  is  to  got  the  gre-atest 
amount  of  matter  with  the  greatest  case  in  reading  on 
the  least  space ;  or>  as  it  has  been  phrased,  to  get  the 
greatest  legibility  to  the  square  inch.!  The  problem 
has  many  factors,  for  the  result  depends  on  the  tint 
and  quality  of  the  paper,  on  the  ink,  on  the  length  of 
the  lines  and  the  space  between  them,  on  the  size  of 
the  letters,  their  proportions,  the  relation  of  their  light 
and  heavy  lines,  their  distances  from  one  another,  and 
on  still  other  details,  all  of  which  are  small  in  them- 
selves, but  none  of  which  can  be  neglected  when  the 
question  is  one  of  the  maximum  clearness.  And  all 
must  be  mutually  adjusted  with  reference  to  the 
demands  of  taste  and  economy.  To  the  typographical 
factors,  Dr.  Javal,  an  eminent  French  oculist,  has 
devoted  considerable  study  and  experimentation,  an 
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intereBting  account  of  which,  by  himself,  is  to  be  found 
in  the  Revue  Sci^itijique}    The  only  other  experimen- 
tal research,  so  far  as  I  know,  which  touches  the  ques- 
tion, is  one  by  Dr.  James  McKeen  Cattell,  first  pub- 
lished in  Wundt's  Stndienf  the  work  upon  the  letters 
being  incidental,  however,  to  an  extended  psychometri- 
cal  study.     Dr.  Javal  test^?d  legibility  by  the  distance'^ 
at  which  the  letters  could  be  read  ;  Dr.  Cattell  by  the 
number  of  times  a  letter  was  read  right  or  wrong  when  , 
seen  for  a  very  small  fraction  of  a  second  through  t^, 
narrow  slit  in  a  falling  screen. 

In  the  experiments  about  to  be  described  the  single 

^factor  of  the  letter  forms  was  taken  out  for  study,    A 

i^tandard  alphabet  has  been  carefully  tested  to  deter- 

xnlne  the  order  of  legibility  of  the  letters  among  them- 

^;elves,  and  the  groups  of  letters  most  liable  to  mutual 

«;onfu8ion.     The  order  of  legibility  thus  reached  shows 

on  the  one  hand  what  letters  are  most  in  need  of  im- 

;2>rovement,  and  on  the  other,  in  a  certain  degree,  upon 

"vhat  clc^imess  depends.     The  distance  and  time  tests 

%ave  both  been  applied,  though  with  apparatus  some- 

"^what  different  from  that  used  by  the  investigators  just 

:xnentioned.    The  distance  experiments  will  be  des- 

«ribed  first. 

Apparatus  and  Methods  used  fob  the  Distance 
Tests, 

For  accurate  measurement  of  the  distance  a  simple 
instrument-  was  used.  It  consisted  of  a  wooden  rail 
3.4  m.  long  placed  before  the  subject,  slanting  down- 
ward at  an  angle  of  about  H°.    One  end  came  a  little 


^  BavM  8eienUjUtu4,  1881,  Vol.  XXVII,  p.  8(12. 

^' PhiloM^hittke  fifudieti,  188o,  R.l.  Ill,  H.  1,  S.  (M.    The  same  ia  to 
">  found  tn  abridged  fonn  in  Brain,  Vol.  VIII,  p.  295  ;  and  tUe  part 
I  the  letteiD  in  SeUna^  Vol.  VII,  p.  128. 
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below  the  chin  of  the  subject  when  seated,  the  other  a 
few  inches  from  the  floor.  To  the  upper  end  was  fas- 
tened at  right  angles  a  vertical  board  about  four  inches 
wide,  and  a  rough  profile  cut  in  this  gave  support  to 
the  chin  and  forehead  of  the  subject  and  kept  his  eye 
in  a  flxed  position.  A  little  wooden  car  sliding  on  the 
rail  carried  an  upright  of  wood  to  which  was  fastened 
a  movable  disk  of  cardboard.  The  letters  were  pasted 
without  natural  sequence  near  the  edge  of  the  disk, 
and  a  black  cardboard  screen  pierced  by  a  square  hole 
of  2  cm.  on  the  side  was  tacked  on  in  front.  By 
turning  the  disk  the  letters  could  be  shown  one  after 
another  through  the  hole  at  a  height  above  the  rail 
equal  to  that  of  the  eye.  A  millimeter  scale  pasted 
along  the  top  of  the  rail  marked  the  distance. 

The  standard  letters  chosen  were  Snellen  optotypes 
of  the  size  D^l.25.*  The  height  of  the  short  letters 
,  is  about  1.8  mm.  and  of  the  long  about  2.2  mm.  The 
following  alphabet  is  in  type  resembling  that  used  for 
experiment :  abcdefghijklmnopqrstu 
V  w  X  y  z.  The  letters  were  cut  from  the  optotype 
book  with  some  margin  about  them,  and  neighboring 
letters  shaved  awaj'  so  as  to  leave  each  letter  standing 
cdone  and  free  from  the  possibly  confusing  shadows 
cast  at  the  edge  of  the  paper  when  cut  near  the  letter. 
A  few  experiments  were  made  upon  letters  from  Mind, 
but  for  them  this  precaution  was  not  taken,  and  the 
screen  used  was  white  instead  of  black.  There  was 
nothing  in  the  setting  of  the  letters  on  the  disk  to  show 
which  extended  above  and  below  the  alignment  except 
the  remnants  of  a  faint  pencil  line,  which,  as  will  ap- 
pear in  the  tables,  had  little  or  no  effect. 


I 


I 


*Thc  formnla  D  =  1.2S  meaiu  that  the  Icttoni  are  of  such  a  site 
that  ttio  short  ones  subtend  an  angle  of  y  at  a  distance  from  the  eye 
of  1.26  m. 
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The  illumination  was  as  far  as  possible  that  of  the 
clear  sky.  Some  alphabets  were  taken  with  light  of 
less  than  full  intensity  ;  but  in  almost  every  case  the 
illumination  was  the  same  for  the  whole  of  each,  so 
that  no  error  is  to  be  expected  in  the  relative  determi- 
nation aimed  at. 

Of  the  fiv&*«biects.  four  were  graduate  students  and  / 
one  a  recent  doctor  of  this  University.  They  will  be 
designated  by  the  initials  A,  B,  H,  Jy  and  M.  H  and 
A  are  quite  far  sighted,  J  moderately  so,  B  may  be 
taken  as  normal,  while  M  is  near  sighted,  but  by  the 
use  of  his  glasses  read  at  distances  not  very  different 
from  those  of  B. 

Legibility  for  distance  was  measured  in  two  ways. 
By  the  first  the  letter-disk  was  set  at  fixed  distances 
and  the  whole  alphabet  shown  in  general  twice  or 
more  at  each  distance.  The  first  distance  used  for  H, 
M^and  B  was  1.5  m.,  and  this  was  increased  10  cm.  at  a 
time  till  a  distance  of  3.2  m.  was  reached.  The  dis- 
tances were  then  correspondingly  decreased  till  all  the 
letters  could  be  read.  J  went  only  down  the  scale 
from  1.6  m.  to  3.2  m.,  and  A  only  up  from  3.2  m.  to  1.8 
m.,  after  having  first  seen  the  letters  at  a  comfortable 
reading  distance.  In  taking  the  record  the  subject 
announced,  when  the  letter  was  shown,  what  he  sup- 
posed it  to  be,  and  his  answer  was  recorded  ;  if  he  were 
in  doubt  he  gave  the  possible  letters  in  what  he  supposed 
to  be  the  order  of  probability,  unless  all  seemed  equally 
probable.  In  the  case  of  H  one  other  answer  was 
allowed  for  letters  that  had  become  indistinguishable 
by  distance,  namely:  "One  of  the  small  letters;  no 
preference."  This  method  gives  us  the  order  of  legi- 
bility as  shown  by  the  number  of  times  each  letter  was 
rightly  or  wrongly  named,  all  distances  being  taken 
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together,  and  at  the  same  time  the  letters  with  which 
each  is  most  confusahle  when  the  confusion  is  caused 
by  distance.  These  things  appear  in  the  following 
tables. 

Results  by  tue  First  Method  for  Distaxce. 

TABLE  I. 

Order  of  Lettora  aa  thtnen  hy  Pere«nUigM  of  Bight  An»w«r». 


m  90.9 

V  71.0 

X  es.o 

n  46.2 

w  Wt.I 

k  70.9 

a  00.8 

e  46.2 

f  B4A 

1>  70.1 

i  (iO.fi 

c  45.1 

p  A4,3 

y  70.4 

1  m.ti 

0  44.9 

q  80.9 

h  W».i> 

M  .V>.2 

z  34.1 

r  78.7 

(1  (18.3 

8  53.0 

J  77.0 

g08.2 

t46.5 

The  numbers  in  Table  I  are  percentages  on  a  total 
number  of  answers  varying  from  291  to  313.  The  full 
records  of  H,  M,  A,  and  J  were  included,  and  that  of  B 
in  going  down  the  scale  from  1.6  m.  to  3.2  m.  In  the 
cases  of  doubt  where  the  answer  contained  several 
letters,  the  letter  recorded  as  having  the  greatest  proba- 
bility was  counted  as  if  it  had  stood  alone,  on  the 
ground  that  if  but  one  letter  had  been  allowed  in  the 
answer  that  would  have  been  the  one.  Where  no  dif- 
ference in  probability  was  recorded,  the  answer,  even 
when  containing  the  right  letter,  was  counted  wrong.^ 


'  The  latter  half  of  B*b  record  was  excluded  hecauee  it  shows  a 
lan!:^  pr()|M>rtion  of  annwent  in  certain  fixed  forma  :  for  example,  **  b 
or  n  "  for  l>otIi  b  and  h,  or  "  c  or  u  "  for  c,  v,  iind  o.  ThL*  came,  us 
B  hiiiifxOf  rccogniKCil  later,  from  his  having  iinint^'ntionally  ceased 
wheu  the  lettere  were  almost  indiatinjjuishulile  to  report  a  prefer- 
ence for  the  one  or  the  other,  the  siuple  answer  being  made  for  all 
letters  of  a  certain  dejrrce  of  indistinctncBs.  There  were  five  of  tkeso 
forms  pretty  well  marked  ;  "borh,"  "core,"  "iorl,"  "uorn," 
and  "  X  or  '■/.,"  ease  of  pnmunciiition  ftt'ominu;  to  have  fixn<l  the  or<ler 
of  letters  in  the  answers,  except  the  last.  The  part  of  B's  record  in- 
cluded in  Table  I  waa  alfio,  though  to  a  less  degree,  inHucnced  by  the 
same  tendency,  and  the  result  would  have  been,  if  the  answers  had 
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TABLE  U. 
Shotcinff  tha  Confutahilittf  of  the  Lett^a  a$  Utted  hp  Dittanet. 


BQ 

20 

w  52,  u  24,  n  10,  a  7,  •  7 

W 

^ 

V  S3,  u  12,  m  o  6,  *  24 

f 

40 

r  37,  I  20,  j  Ifi,  1 10,  i  B,  •  10 

P 

36 

r44,  y  17,  jq8,  gt  (I,  *11 

q 

54 

g  30,  7.  19,  8x7,  c  n  11  fl,  •20 

r 

49 

V  22,  f  12,  B  t  y  8.  c  o  fl,  •  29 

j 

67 

125,  f  21,  i  18.  tl2,  c5,  •!» 

V 

ei 

r33,  til,  e8,  q  7.  •41 

k 

ss 

X  :M,  h  12.  g  n,  a  10,  b  8.  d  0,  *  18 

b 

77 

h  45.  k  14,  a  u  10.  n  8,  •  12 

I 

00 

pfll,  r29.  f  0.  •4 

b51.  k40,  'lO 

a  g  22,  n  9,  k  0  7,  *  XJ 

91 

d 

00 

ff 

7a 

r  12,  1 10,  f  8,  ft  7,  d  j  0  8  u  5.  *  30 

X 

96 

n  19,  z  15,  a  9.  k  w  7,  g  m  o  0,  *  24 

a 

100 

u  10.  n  14.  fl  i;t,  k  12,  b  9,  h  8,  e  fl,  to,  •  17 

i 

117 

158,  121,  JO.  ♦12 

I 

113 

iSO,  j:W,  t7,  f  5,  •VJ 

u 

115 

a  IH,  z  12,  X  0,  n  V  8.  8  7,  p  li,  b  k  0  5  •  17 
n  14,  c  r  12,  i  10,  e  9,  o  v  8,  a  n  7  ,•  13 

B 

105 

t 

ia» 

i  40.  (*  9,  d  8,  X  7,  I  0,  •  31 

n 

144 

a  41,  tl2,  bC,  he,  •Sd 

e 

144 

c40,  sll,  v8,  r7,  nfi.  *  27 

c 

146 

e  34,  0  23,  11  10,  V  9.  ♦  24 

o 

151 

c  34,  e  23,  a  13,  u  11,  n  5,  *  14 

X 

144 

6  19,  B  17,  a  16,  t  9,  0  8,  c  8,  K  fl,  •  17 

Table  II  will  not  be  found  to  tally  exactly  with  Table 
I,  because  B's  record  was  here  entirely  excluded  and 
because  all  the  alternates  in  cases  of  doubtare  counted 
in,  the  object  here  being  solely  to  show  the  conf usables 
and  their  proportionate  confusability.  The  figures  as 
before  are  percentages,  except  in  the  column  next  the 


been  couBtc^:!  aa  those  of  the  other  men,  to  give  a  disproportionate 
nnmbt?r  of  right  answers  to  the  li'tter  HtumUntc  first,  and  a  dispropor- 
tionate numlier  of  errors  to  tliat  atandinj;  last.  By  way  of  correction, 
one  half  of  thr-  nuinhor  of  Hxk-A  answorK  for  oaiih  fetter  lias  been 
a|)plie<l  [HtKitivuly  or  nepitivi'iy  an  lU'COKsarv  to  the  lutters  ulTecte<!, 
except  to  the  letter  o  where  one  third  was  iiserl  instead.  The  addition 
of  E  a  record  so  corrected  to  that  of  the  other  ol>Herver8  changed  the 
order  of  tetters  only  as  follows :  k  advani;e<i  from  Iwhiad  d  to  before 
b,  and  a  and  s,  tj  and  r,  and  o  an<l  c  changed  places.  The  letter  d 
would  [ierhniM  have  stoml  E  little  higher  in  the  list  had  not  B  suf- 
fered a  certain  inertia  Ui  anHwcrinp  "  x  or  z"  for  it ;  this  error  was 
not,  however,  such  as  coul<l  be  safely  corrected. 
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letters,  where  is  g^ven  the  actual  number  of  errors  and 
alternates  upon  which  the  percentages  are  calculated. 
Letters  appearing  in  the  record  less  frequently  than 
five  pe^  cent  of  these  numbers  have  been  regarded  as 
scattering  errors  and  only  the  percentage  of  them  all 
together  has  been  given.  Bcattering  errors  are  indi- 
cated by  the  asterisk.  No  great  weight  is  attached  to 
many  of  the  confusions  which  occur  more  than  five  per 
cent  of  the  times,  because  of  the  possibility  of  habit  in 
answering,  as  explained  in  the  note  above. 

The  Second  Method  of  Distance  Deteruinatioks. 

This  method  was  intended  partly  to  be  a  check  upon 
the  first  and  partly  to  fix  more  accurately  the  distances 
at  which  the  letters  are  just  legible.  The  plan  hero 
was  to  set  the  car  at  the  bottom  of  the  rail,  or  beyond 
the  point  at  which  the  letter  in  question  could  be  dis- 
tinguished, and  to  have  the  subject  draw  it  slowly 
toward  him  till  he  was  sure  what  the  letter  was.  Two 
distances  were  generally  recorded  ;  one  the  point  at 
which  the  subject  first  thought  he  knew  the  letter ; 
the  other,  the  point  at  which  he  was  certain.  H,  J, 
and  M  were  tested  in  this  way  with  the  Snellen  letters  ; 
H  and  M  going  over  the  alphabet  ten  times  each,  J 
five  times.  Early  in  the  experimentation  B  and  M 
were  thus  tested  with  the  letters  from  Mind,  B  giving 
eight  alphabets,  M  four. 

Owing  to  the  differences  of  individual  eyesight,  this 
method  does  not  give  results  that  can  be  gathered  up 
in  a  single  table,  but  the  following  tables  for  the  single 
subjects,  together  with  the  curves  which  accompany 
them,  give  some  means  of  comparison. 
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Rbsdlts  by  the  Second  Method  for  Distance. 

TABLE  III. 

Showng  iht  Diitanct*  in  Met^t  at  tt>fuch  the  SneUan  Leitart  uier* 
recognized  vith  c&rtaiiitu  b^  H,  M,  and  J. 


H. 

M. 

j. 

D.. 

M.V.     1 

D.. 

M.V. 

D,. 

M.V, 

« 

1.877 

.095 

1.326 

1 
.122 

1.185 

.153 

b 

2.400 

.100 

1.564 

.147 

1.560 

.117 

c 

1.788 

.113 

1.336 

.151 

1.064 

.087 

d 

2.539 

.074 

1.593 

.166 

1.449 

.078 

e 

1.364 

.104 

1.223 

.114 

.820 

.CM9 

1 

2.727 

.260 

1.450 

.110 

1.746 

.047 

f 

2.310 

.188 

1.396 

.118 

1.628 

.111 

2.473 

.136 

1.594 

.146 

1.394 

.075 

i 

1.324 

.073 

1.262 

.139 

l.:U5 

.2.=J1 

t 

2.768 

.203 

1.551 

.169 

1.722 

.107 

2.076 

.151 

1.574 

.160 

1.353 

.m 

1 

2.333 

.321 

1.490 

.176 

1.251 

.081 

m 

2.B42 

.367 

1.758 

.188 

1.778 

.131 

n 

2.019 

.116 

1.638 

.101       1 

1.366 

.079 

0 

1.912 

.053 

1.334 

.114 

1.322 

.066 

p 

2.605 

.130 

1.622 

.132 

1.588 

.116 

q 

2.628 

.124 

1.620 

.148 

1.591 

.226 

X 

2.386 

.176 

1.505 

.139 

1.508 

.140 

■ 

1.662 

.130 

1.327 

.166 

1.181 

.CMS 

t 

1.856 

.068 

1.374 

.175 

1.358 

.045 

a 

2.153 

.098 

1.545 

.m 

1.329 

.084 

T 

2.725 

.119 

1.561 

Mi 

1.703 

.125 

W 

2.953 

.206 

1.078 

.147 

1.707 

.150 

X 

2.339 

.000 

1.553 

.124 

1.534 

.070 

J 

2.639 

.182 

1.642 

.141 

1.852 

.122 

1 

1.940 

.116 

1.317 

.100 

1.287 

.142 

In  Table  III  the  columns  headed  Dj  give  the  average 
distances,  expressed  in  meters,  at  which  the  letters 
were  recognized  with  certainty  ;  those  headed  M.  V. 
give  the  mean  variation  of  the  single  quantities  enter- 
ing the  averages  after  which  they  stand.* 


'  The  meftii  varifttion  U  fonnd  hy  averaglnff  the  Tarifltions  of  the 
single  qu&ntitiea  from  the  tneiiii.  no  account  heint^  Uikeii  of  whether 
the  sanation  ia  positive  or  negative. 


^^^^^^H                  .r,.>Jr, ■:'•].,'      rJF/j 

lJUL-UL_.  :j^tjLi:  1^  L- 

^^^^^^                        -H^i    ^iL.i^j  .^rj  _.^..^..« 

-/^           T:^^ 

^^^H 

k      j~^        i  j^  A 

^^^^m           \     i-)     a    ^       /^i> 

I   ^      ^elS^?^ 

^^^H             r\l\  Ik--'  iY  / 

5  L-^  sda  i/iA 

^^^^m       -l-ik'^  w|\/^>>      \i  n 

A-2    V-3^    ^ 

^^^^B        /f     ^""^'W    '      f^  ' 

^^C     r  z:  ^J\ 

^^^^H          '  -1'  ^M^f  -     W    1 

-     _t--S^-     - 

^^^^^^^^^1 

j 

^^^^ 

_ili-_- ^ 

"X-^-r-       -}- 

^^^^^^^1                          /I       r  .f  ^  ffr  .     >■     ■  /  /  Jl 

u  _i'_i ;  f  1    S  .'  i- 1   i^.    t,  .      .. 

^^^^^B 

^"''n^-N    '^-A 

^^^^^H         ■  ■  if^*./ """V  "^ 

^^^^^^^^H                                  .    1   ^ .  /^ 

^       >  ---^               _  -OS  ^ 

^^^^^                   a/'N/\>^'^V/       " 

"^f          N_-  "^                  ^ 

^^^^^H 

^^^^^^^^^^H 

XIL-  "    - 

1      ' 

^^^^^H 

"    3     ^          it 

^^^^^^^^^^H 

'     1     '     ' 

^^^^^^^H 

Li  ..If  i  .t?  1  /  i  J,'  '  '/•; ;  k^  —  .- 

^^^^^^B 

/   /      1                •* 

^^^^B 

^ 

^^^^^^^^                                                                   ;/i.   L      .    .J 

J^             -^                      1 

^^^^^^                  ...  -i         !/^-^i    \"    / 

\      /        ^          /    m/\                   I 

^^^^H             -^v  ,.  >/: 

;:^2:     y:^'^  ^  ^;;  :       ' 

^^^H      ■'    ;VVN  -yv  / 

^%i     /~^^\  - 

^^^^^            -7v  ..YA    ^-y  V  /; 

^^^H        ^^  "^V 

i 

^^^^^^^^^B 

.  _^ 

^^^H 

1,1                                                 ; 

^^^^^^H 

vi\i  AA  . .  J  -  'J  .  J  lJiJ  Lj  r. :  .  . 

al,;,  ^. '    3i       ---'^i^p^iW  — 

"«»-        ■^^    ^•'^'^~ 

^^^^^^^^^1 

-  xi-^ 

^^^^^^^H                                            See  note 

,  p.  435. 

1 
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In  these  curves  the  ordinates  are  averages  of  dis- 
tances drawn  to  a  scale  of  about  ^V*  The  curves  marked 
D,  are  those  for  the  distances  at  which  the  subject  would 
first  venture  an  answer  and  did  actually  answer  cor- 
rectly ;  those  marked  D,  are  for  the  distances  at  which 
he  knew  the  letter  with  certainty,  and  correspond  to 
the  columns  similarly  marked  in  Table  III.  For  the 
letters  from  Mind  only  the  certainty  distance  was  re- 
corded. The  separation  of  the  curves  B,  and  B,  for 
any  letter  indicates  the  distance  through  which  the 
letter  had  to  be  drawn  to  bring  the  subject  from  a 
minimal  degree  of  confidence  to  certainty.  It  is  the 
zone  in  which  the  letter  would  in  general  be  guessed 
correctly.  In  the  case  of  H  this  zone  would  probably 
Lave  been  wider  for  some  of  the  most  legible  letters 
but  for  the  fact  that  he  read  them  with  a  certain  degree 
of  confidence  at  the  extreme  limit  of  the  apparatus. 

Comparison  of  the  Results  op  the  Two  Methods 
FOR  Distance. 

To  facilitate  comparison,  the  orders  of  legibility  for 
distance  arrived  at  by  the  two  methods  are  here  given  : 
From  Table  I, 

mwfpqrjv    kbyhdgxail    ustnecoz 
From  Table  HI, 

H.  wmjfvyqp  dhbrxigukn  zoatcsei 
M.  mwyqphdk  bvxjunrlfg  tcosazie 
J.  ymfjwvgq  pbxrdhntki  uozlasce 
Letters  from  Mind, 

B.  dpqmyknw  ogvxhbjlia  tuzrscfe 
M.     mqophbnv     yudiwkgjrt    xaczlfse 

It  will  be  seen  that  there  is  a  general  agreement 
in  the  orders ;  but  at  the  same  time  there  are  some 
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differences.  A  perfect  agreement  is  hardly  to  be 
expected.  As  between  the  order  of  Table  I  and  those 
of  Table  HI,  a  part  of  the  difference  is  caused  by 
difference  in  the  method  of  computation.  Table  I 
being  made  from  the  united  answers  of  a  whole  series 
of  distances,  letters  like  i  which  have  a  wide  zone  m 
which  they  tend  more  or  less  to  be  correctly  named 
would  have  the  advantage  of  letters  like  u  and  n  which 
have  a  narrower  one.  For  Table  III,  however,  width 
of  sM)ne  counts  nothing  at  all.  Furthermore,  it  is  not 
impossible  that  Table  I  is  still  slightly  affected  by 
fixed  answer  forms  too  little  marked  to  be  open  to  cor- 
rection ;  and  both  tables  would  be  affected,  and  proba- 
bly in  different  degrees,  by  fixed  letter  preferences,  if 
any  such  existed  in  the  minds  of  the  subjects. 

The  differences  of  H,  M,  and  J  among  themselves  are 
in  part  the  result  perhaps  of  optical  differences,  and  in 
part  of  differences  in  the  points  by  which  the  letters 
were  recognized.  H  and  M,  as  they  have  told  me,  fixed 
upon  the  white  place  between  the  stem  and  dot  of  the 
i  as  the  sign  by  which  to  distinguish  it  from  1,  and  to 
see  this  clearly  were  obliged  to  bring  the  letter  quite 
near ;  but  J  trusted  to  the  general  smallness  of  the 
letter,  and  this  proved  at  least  for  him  a  reliable  sign, 
for  he  recognized  i  farther  and  named  it  correctly  a 
greater  proportion  of  times  than  H  or  M.  Something 
similar  may  have  happened  with  other  letters,  though 
the  question  has  not  been  investigated. 

Another  factor  which  operated  probably  to  a  certain 
extent  in  both  the  methods  was,  strange  as  it  may 
seem,  defective  memory  of  the  alphabet.  Something 
more  will  be  said  of  this  in  another  connection,  but  it 
will  suffice  to  say  here  that  all  the  letters  do  not  seem 
to  be  all  the  time  equally  present  in  the  mind  of  the 
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subject.  One  or  another  may  fall  out  for  a  time  and 
so  not  be  considered  in  deciding  how  to  name  a  barely 
visible  letter. 

Between  the  orders  for  the  Snellen  letters  and  those 
for  the  letters  from  Mind  we  may  look  for  differences 
due  to  the  forms  of  the  letters,  the  latter  being  rela- 
tively longer  and  slimmer  and  having  the  upward  and 
downward  extensions  of  the  long  letters  about  one 
half  the  height  of  the  small  letters  instead  of  about 
one  fourth  as  in  the  case  of  the  optotypes.  Taking  H's 
,  order  for  the  Snellen  letters,  which  is  in  substantial 
lent  with  that  of  one  or  the  other  of  his  col- 
leagues for  nearly  every  letter,  and  B's  for  the  letters 
from  Mind,  it  will  be  seen  that  in  the  latter  d,  p,  q,  k, 
n,  o,  g  and  i  are  advanced;  while  f  and  j  are  set 
far  back,  and  in  a  loss  degree  r,  w,  u  and  v.  The 
increased  length  accounts  for  the  advancement  of  the 
long  letters.  The  long  letters  not  advanced,  except 
f  and  j,  are  b,  h,  1  £ind  y.  But  y  stands  already  near 
the  head  of  the  list  and  the  other  three  may  be  kept 
back  by  possible  confusions  ;  b  and  h  with  each  other, 
and  1  with  i.  The  i  is  improved  by  the  increase  in 
height,  having  more  space  between  its  stem  and  dot. 
The  n  and  o  perhaps  are  favored  by  finer  lines  and 
larger  internal  areas  of  white,  but  why  u  should  not 
then  be  advanced  too  remains  unexplained.  The  f  and 
J,  and  perhaps  the  v,  r  and  w,  owe  their  low  position  to 
their  narrowness.  The  orders  for  B  and  M  are  at  vari- 
ance between  themselves,  and  the  only  value  of  the 
latter  is  the  slightly  confirmatory  one  of  its  agreement 
with  that  of  B  in  the  advancement  of  1  and  the  setting 
back  of  f ,  j  and  w. 

So  much  for  disagreements  ;  let  us  now  consider 
the   concurrences.     If    we    divide   each    series    into 
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and  eight  each, 


three  groups  of  eight, 
call  those  in  the  left  group  good,  those  in  the  cen- 
tral group  fair,  and  those  in  the  right  group  poor 
letters.  AJl  the  orders  from  the  Snellen  letters  agree 
in  setting  w,  m  and  q  In  the  left,  b  and  x  in  the  cen- 
tral, and  z,  o,  c,  8  and  o  in  the  right  group.  If  we  now 
add  to  each  group  those  letters  that  fall  in  it  three 
tiraes  in  four  we  shall  have  the  left  group  increased  by 
i»  f»  v»  y  wid  P»  the  central  by  d,  h,  r,  1,  g,  k  and  n,  and 
the  right  by  a  and  t.  Two  letters,  u  and  i,  occur  twice 
in  the  central  and  twice  in  the  right  group,  but  the  u's 
in  the  central  stand  third  and  sixth  from  the  line  of 
division,  those  in  the  right  section  first ;  the  i's,  on  the 
contrary,  stand  only  first  and  second  in  the  central  sec- 
tion, but  seventh  and  eighth  in  the  right.  We  may  then 
fairly  put  i  among  the  poor  letters  and  u  among  the 
fair.  This  gives  us  as  the  final  classification  w,  m,  q, 
p,  V,  y,  j  and  f  as  good ;  h,  r,  d,  g,  k,  b,  x,  1,  n  and  u 
as  fair,  and  a,  t,  i,  z,  o,  c,  s  and  e  as  poor. 

Rsi^TivK  Legibilttt  and  Conpusabiutt  by  thb  Time 

Tests. 

Methods  and  Apparatus. 

The  time  test  was  of  the  same  nature  as  the  first  dl™ 
tance  test.  A  certain  fraction  of  a  second  was  chosen, 
generally  between  two  and  six  one- thousandths,  and 
the  letters  were  each  shown  several  times  for  that  in- 
terval, then  another  fraction  of  a  second  was  chosen 
and  the  showing  rtjpeated  and  so  on.  The  degree  of 
legibility  appears  as  before  in  the  percentage  of  cor- 
rect answers,  all  the  stages  Ixnng  taken  together. 

The  exliibition  of  the  letters  for  such  short  periods 
requires  more  complicated  apparatus  than  that  em- 
ployed for  distance.     After  some  trials  of  other  ar- 
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rangements  the  letters  were  finally  set  in  a  dark  box 
and  the  length  of  their  exhibition  controlled  by  the 
length  of  an  artificial  illumination.'  The  critical  point. 
however,  in  all  such  experiments  is  the  measuring 
machine,  and  various  plans  were  tried  till  a  happy  sug- 
l^^stion  of  Professor  HalPs  led^  to  the  working  out 
of  the  instrument  used.  This  has  proved  in  some 
respects  so  satisfactory  that  I  shall  venture  a  rather 
full  description  of  it. 

The  illumination  is  controlled  by  the  passage  of  cor- 
responding notches  in  overlapping  disks  driven  by  a 
pendulum.    The  pendulum  swings  between  T-shaped 
iron  columns  cast  in  one  piece  with  the  heavy  base 
upon  which  they  stand.     The  pendulum  rod  is  a  steel 
bar  two  feet  long,  an  inch  and  a  quarter  wide  and  a 
half  inch  thick,  and  the  bob  is  a  lens  of  lead  nearly 
six  inches  in  diameter.     Together  they  weigh  about 
twenty-three  poimds.     The  shaft  upon  which  the  pen- 
dulum swings  is  set  in  bearings  that  allow  the  pendu- 
lum to  turn  clear  round  over  and  over.     On  the  same 
shaft,  fastened  securely  to  the  pendulum  rod,  is  a  brass 
cogwheel  eleven  and  three-quarter  inches  in  diameter 
and  a  half  an  inch  thick.     This  wheel  has  144  teeth 
and  works  on  each  side  into  a  little  wheel,  less  than 
an  inch  in  diameter,  having  twelve  teeth.     The  little 
wheels  therefore  make  twelve  turns  to  every  complete 
turn  of  the  large  one.    The  shafts  of  the  little  wheels 


'  Th(t  Apparatus  uRod  hv  t>r.  C'attoU  tinn  the  merit  of  greal  simpli- 
cily.  Rut  ihc  width  of  i\w  »Ut  in  Ihu  fulling  screen  thronph  which 
the  letter  appeared  i>cfmB  to  have  been  leiw  in  the  moht  purt  of  liis 
exjieriinent**  tlmii  the  hei(,'lit  of  the  lon^t  letters  of  the  type  iised. 
Moreover,  where  room  niuRt  be  loft  for  the  movemoiU  of  a  screen 
before  ihe  letter,  the  eye  cariiiot  lie  [ferf^ctly  ii<lju«ted  for  rlisUirn*. 
In  Pr.  OitteU's  apparatus  lliis  wiu<  only  'A  mm.,  btit  under  fuvorable 
rirciimHtanrcH  binonilar  dniihle  imngeH  can  be  gotten  from  objects  3 
mm.  njtart  at  a  diHtanre  of  eight  or  ten  inches.  The  aim  of  the 
nrrangement  adopted  waa  to  avoid  these  difficulties. 


nxn  through,  the  ends  of  Che  arms  of  the  forward 
T-column  and  ead  in  Sat  brass  disks  four  inches 
in  diameter.  The  orerlappin^  dhskn  that  regulate  the 
iliuniiiiation  are  clamped  upon  these  by  other  free 
disks  of  brass  which  go  on  in  front  and  are  held  in 
position  by  nutt?  thatjscrew  on  to  poets  in  the  midille  of 
the  first  meatioued  dLsks.  The  overlapping  disks  are 
thirteen  and  three-quarter  inches  in  diameter  and  of 
cardboard.  As  the  pendulum  swings  these  two  disks 
move  in  a  direction  contrary  to  its  motion  and  so  both 
in  the  game  direction.  Their  overlapping  sides,  there- 
fore,  the  left  aida  of  the  right  disJc  and  the  right  side 
of  lhi9  left,  move  in  oppo&ite  directions  ;  when  one 
mores  op.  the  other  moves  down,  and  cicr  versa. 

By  means  of  two  inclined  mirrors  the  light  is  caused 
to  pass  from  behind  toward  the  overlapping  edges  of 
these  disks.  Every  time,  therefore,  that  the  notches  in 
the  disks  coincide,  the  light  will  &hiut*  thrv>ugh  for  a 
length  of  time  depending  on  the  width  of  the  notches 
tmd  the  rate  vf  the  disks.  For  every  complete  circuit 
of  the  pendulum,  however,  there  would  be  twelve  coin- 
cidences and  twelve  flashes  of  light,  were  not  all  but 
the  shortest  one  cut  off  by  another  disk  behind  these 
two.  This  is  about  seven  inches  in  diameter  and  is 
moved  at  the  same  angular  rate  as  the  pendulxuu  by  a 
set  of  two  and  a  half  inch  gears,  one  on  the  main  shaft 
of  the  pendulum  and  one  on  the  shaft  of  the  disk.  A 
notch  in  its  edge  allows  the  light  to  pass  during  that 
portion  of  the  circuit  of  the  pendulum  in  which  the 
shortest  coincidence  of  the  notches  of  the  large  disks 
occurs,  and  cuts  it  off  at  all  other  times. 

The  rate  of  the  pendulum^  and  with  it  the  angular 
rate  of  the  disks»  is  kept  constant  from  one  fall  to 
another  by  letting  the  pendulum  start  each  time  from 
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a.  iixed  point.  For  this  purpose  a  stout  plank  is  fas- 
tened to  the  rearward  column,  and  near  its  top,  but  a 
little  to  one  side,  is  fastened  a  trigger  catch.  In  using 
the  naachine  the  penduliun  is  brought  up  into  position 
against  the  catch  and  the  trigger  pulled  ;  it  then  falls 
"With  great  swiftness  and  rises  again  on  the  opposite 
side  of  its  arc  to  a  nearly  vertical  position,  where  it  is 
caught  by  the  hand  and  pushed  on  till  it  rests  again  on 
the  catch  and  is  ready  for  another  fall.  Since,  then,  the 
rate  of  the  disks  is  the  same  each  time,  the  length  of  the 
illuminating  flash  can  be  varied  by  var3ring  the  width 
of  the  notches.  It  would  no  doubt  have  been  possible 
to  use  permanent  disks*  with  some  mechanical  device 
for  opening  and  closing  the  notches,  or  to  have  reached 
the  same  end  by  dropping  the  pendulum  from  different 
points  on  its  arc,  but  it  seemed  better  in  this  study  to 
make  a  number  of  sets  of  disks  with  notches  of  vary- 
ing width  and  to  change  the  length  of  the  flash  by 
changing  the  disks.  The  accompanying  cuts  will  help 
to  make  clear  the  construction  of  the  machine.' 

The  width  to  be  given  to  the  notches  for  any  partic- 
ular fra(*tion  of  a  second  is  measured  by  making  a 
tuning-fork  write  upon.smoked  paper  fastened  upon  the 
brass  disk  mentioned  above  as  clamping  the  cardboard 
disks.  The  fork  is  attached  to  the  armature  of  an  elec- 
tro-magnet and  the  pendulum  can  be  made  to  close 
and  open  the  circuit  in  its  fall.  The  fork  is  thus  made 
to  write  for  a  little  more  than  a  single  turn  of  the  disk, 
the  turn  chosen  being  that  in  which  falls  the  illumina- 
ting flash.  In  this  way  it  was  found  that  this  turn  of 
the  disk  is  made  in  less  than  0.07  of  a  second,  and  that 
an  angle  whose  arc  measures  ten  eighths  of  an  inch  on  a 
circle  thirteen  inches  in  diameter  is  passed  over  in  about 
one  five-hundredth  of  a  second  ;  or,  since  the  overlap- 
'  8ee  pages  418  and  4S5. 


pii|gedg<et>  of  the  di^sks  move  in  opposite  4irectaoxis  wttfa 
equal  speed.  aotcht.'t3  ot'  this  width  in  bv^  will  paas  one 
another  in  one  one-thou^^^uidth  of  a  secornL  Ftom  tliis 
as  a  unit  any  rei^uired  interral  may  he  laid  off :  for 
the  rate  of  the  diaks  is  sen&ibly  constant  for  several 
consecutive  thousandths  of  a  second.  A  certain  error 
was  to  be  expected  from  the  play  of  the  wheels  when 
the  i)endu1iiiu  croKsud  the  lowest  point  of  its  arc.  This 
might  have  been  avoided  by  making  the  coincidence 
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of  the  notches  come  before  the  penduluin  reached  that 
I>oint,  but  in  the  first  tracings  taken  the  error  was 
l^ardly  noticeable.  The  extreme  variation  from  all 
oauses  in  that  part  of  the  turn  covered  by  the  notches, 
as  estimated  from  81  tracings  taken  at  different  times 
during  the  experimenting,  was  about  one  part  in 
eigJi^en.  The  instrument  might,  perhaps,  be  criti- 
oized  on  the  ground  of  its  noise,  but  this  is  a  constant 
factor  and  the  subject  soon  becomes  completely  ob- 
livious to  it. 

The  dark  box  was  of  simple  construction,  about  fif- 
teen inches  square  and  nine  deep,  and  was  set  obliquely 
"before  the  machine.     The  letters  were  pasteil  as  before 
on  a  cardboard  disk,  and  were  iminediately  behind  a 
centimeter  square  opening  in  a  black  cardboard  sc-rt^en 
at  the  back  of  the  box.    The  disk  could  be  turned  from 
"behind  through  a  hole  in  the  box.     The  place  of  the 
letter  was  indicated  by  pinholes  pricked  near  it;  at 
first  by  four,  later  by  three.    The  illuminating  flash  en- 
tered the  box  by  a  cardboard  tul»e  and  fell  on  the  let- 
ters at  an  angle  of  about  40°,  while  the  subject  looked 
perpendicularly  upon   them  at   a  distance  of  sixteen 
inches.    A  certain  quantity  of  extraneous  light  entered 
the  box  in  various  ways,  sufficient  often  to  make  the 
white  square  about  the  letter  dimly   visible  to  eyes 
thoroughly  accustomed  to  the  dark ,  but  never,  of  course, 
sufficient  to  disclose  the  letter. 

The  light  used  for  the  illuminating  flash  was  from  a 
free-burning  gas-jet  re-enforced  by  a  plane  reflector. 
The  total  distance  traversed  by  the  light  in  reaching 
the  letters  was  about  three  and  one  half  feet,  and  in  its 
course  it  was  twice  reflected.  Its  intensity  was  there- 
fore not  great,  but  that  is  of  little  consequence  in  the 
present  instance.    A  more  serious  disadvantage  was 
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the  qaivering  of  the  fiame,  which  was  an  undoubted 
cause  of  Tariation  in  the  reading  of  the  letters,  but  the 
number  of  exhibitions  of  each  letter  makes  its  effect 
inconsiderable  in  the  final  result. 

As  before,  the  Snellen  letters  were  those  most  thor- 
oughly tested  ;  the  tablen  for  them  rest  upon  a  basis  of 
two  hundretl  exhibitions  of  each  letter.  A  second  set 
of  letters  of  nearly  the  same  dimensions,  but  of  some- 
what different  shape  (heavy  faced  old  style),  and  in- 
cluding at*  extra  forms  the  small  capitals  a.  E,  L,  and  T, 
and  a  long  s,  was  exhibited  eighty  times. 

The  following  alphabet  is  in  type  like  that  used,  but 
smaller : 


J 


bed  e  r         i:  b  i 

k  1  m  a  a  p  q  r 

a  taTwzys 

The  small  capital  a  was  made  by  inverting  a  v  ;  the 
B  had  its  backward  extensions  trimmed  away  ;  and  the 
T»  t^  and  longs  were  made  from  parts  of  other  letters, 
the  lattvr  from  the  tails  of  two  j's. 

Tho  subjects  were  doctors  and  graduate  students  of 
this  institution,  except  C,  who  is  a  boy  about  fourteen 
years  old.  The  number  of  alphabets  furnished  by  each 
was  as  follows  :  For  the  Snellen  letters,  C,  5  :  H,  38  ; 
J.  H,  18  :  J .  ^3  ;  L,  4o  :  M,  26  ;  S,  21  :  U,  U  ;  and  for  the 
other  alphabet,  H,  11 ;  J.  H.  18 ;  J,  12 ;  L.  11 ;  M,  12 ; 
8,  IJJ ;  U.  9.  The  lengths  of  time  for  which  the  letters 
were  exhibited  varied  with  the  individual ;  records 
taken  with  H«  for  example,  from  0.0013b.  to  0.0046.  are 
included  in  the  table  for  the  optotypes,  and  with  J  from 
U.  00-^8.  to  U.UOGs.' 


'Aboolutf  e-xiuriiu^aft  irt  nut  Mttii.-lu-rl  to  these  timefi,  tbontr^<  \ht\-  ar«» 
Mpriixiiniiti'ly  i'i>rr«'i't.   It  i^  rirthi*  puri»iiM«8iD  vh 

t«u*»)*lu>ul<J  hi?  thyHiUiK' for .  :  of  thealpaabut.     .A-  -        l 

by  tliu  uiidth  uf  the  UMtuhLs  lli<-'  ligures  iiri?   iirnbably  sliufhtly   U>o 
ftuukli ;  but,  ouLhii  oilier  luutd,  white  tUe  uutclies  art*' puottLUtf  tiocli 
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Results  by  the  Time  Method. 

Table  IV  corresponds  to  Table  I,  except  that  the  per- 
centages of  wrong  answers  and  of  the  times  when  no 
answer  was  ventiired  are  added. 

TABLE  IV. 
Snellen  letters : 


1 

M 

c 

• 

J 

m 

a 

1 

m 

82 

7 

10 

f 

58 

6 

36 

o 

39 

17 

43 

w 

73 

1 

25 

b 

62 

11 

36 

a 

38 

13 

48 

d 

67 

7 

25 

1 

4H 

8 

42 

ft 

an 

15 

49 

q 

en 

fi 

28 

i 

48 

15 

36 

n 

34 

6 

58 

V 

63 

7 

29 

S 

47 

13 

39 

e 

33 

20 

46 

y 

62 

5 

32 

■47 

9 

43 

s 

27 

21 

51 

1 

tfl 

12 

25 

r 

43 

11 

45 

'  c 

26 

14 

60 

I 

61 

7 

31 

z 

42 

16 

41 

s 

28 

19 

57 

61 

7 

32 

t 

39 

15 

45 

Old  style  letters 


a 

• 
< 

s 

fa 

1 

W 

a 

4 

1 

i 

"a 

1 

m 

90 

2 

7 

f 

56 

6 

37 

a 

32 

21 

4« 

w 

82 

6 

11 

r 

55 

7 

37  1 

t 

.IT 

16 

52 

P 

79 

1 

20 

I 

54 

10 

36  1 

f 

.TO 

20 

50 

q 

74 

10 

16 

0 

62 

14 

^ 

8 

29 

24 

47 

V 

70 

7 

22 

n 

45 

14 

41 

X 

29 

21 

50 

J 

67 

6 

27 

I 

42 

IH 

41 

E 

27 

24 

49 

61 

2 

34 

i 

41 

22 

36 

.C 

•M 

29 

45 

b 

61 

16 

•22 

40 

10 

50 

6 

14 

24 

62 

d 

56 

17 

26 

a 

37 

16 

46 

r 

45 

0 

46 

L 

22 

SI 

46 

X 

S 

26 

60 

A 

39 

16 

46 

T 

6 

20 

74 

other,  the  chink  through  which  the  linht  ehine?  opens  frnin  nothing 
to  the  full  wiilth  of  the  notchei*  un<l  then  I'losca  to  nothing  njrain, 
tliUB  Kivtnj;  atonccnii  of  the  interval  a  phase  of  increasing  and  at  the 
other  of  (lecrt'iising  light,  which  wouhl  Eihort«n  by  a  email  amount 
the  time  for  which  the  letter  is  really  visible. 

Dr.  Cntt^^U  found  with  hit^  njipanitiiit  unci  lettere  of  the  same  size 

that  lialf  uf  the  alpliuhft  was  reu'l  eorrectlv  with  uu  ex|x>Hure  of  from 

O.WjUh.  to  O.l.KH^Drt.i  in  this  Mu<\y  it  was  frmnrl  that  frr>m  0.0017i(.  to 

I  0.0048,  or  0.00&6.  waa  ni-ceHHary  for  an  equal  proiwrtion  of  correct 


U6 
85 
140 
57 
113 
84 
g  1)0 
h  101 
i  87 
i  ,  02 
k  69 
1  I  97 
ml  28 


n,18;sul4,  ell,  g6,  cx5,  ♦24 

h24,  all,  nk8.  o5.*41 

o25,  e'M,  rO,  '44 

a28,  gn7,  ImquS,  •ST 

o25.  clfi,  d8,  g7,  V8  5,  •33 

121,  itU,  rl3,  j8,  gti, 'L'? 

aHl7.  It  12,  ki»,  (18.  xfi,  *32 

li44,  k  13,  ftlu.  n8,  •20 

139,  117.  jdU,  "25 

147,  d  U,  ilO.  gS,  yO,  '18 

h20.gl2,  xli>,  aU,  y7,  n6,  ♦35 

i44,  J  19,  t8.  «lyfi,  ♦lO 

o  w  18,  a  e  14.  k  n  x  7,  •  14 


n  i:io 


o 

106 

p 

70 

q 

69 

r 

UM) 

ft 

121 

t 

112 

u 

109 

V 

71 

w 

&5 

X 

91 

y 

71 

X 

124 

a:U,  ul4,  q6,  h5,  •41 
e32,  c2fl,  a9,  q7,  '27 
y  17,  gl4.  qlO,  benoS,  'Stt 
ilg  14,  nl3,  aO,  hcnsaA,  *2lt 
yl4,  f  gl2,  ptv8.  17.  1(5. 'aB 
rI9.  el4,  oell.gS,  'S? 
128,  IlS.f  a.  j9.  r8.y6,  •a 
n2l,  al9.  e9,  c7.  ♦43 
r25,  y  18.  ewnfl,  •39 
V  IK,  n  r  9,  a  g  u  7,  e  m  s  5,  •27' 
kK20.  nl2,  alO,  g7,  *32 
gpl5.  rl4,  q  II,  v8.  f",  •28 
b23,  gir,  al2,  x8,  k  7,  *34 


Old  style  letters : 


nl7,  nil,  o9,  ede  9x7,  •30 

h2«,  kpi:i.  tu9,  •30 

el.i,  rUi,  gk  tH,  ttnuE5,  ♦SS 

a  19,  j  14,  g  I  u  10,  •  38 

c24,  r9,  nnzS,  utt,  "38 

i24,  lIT./ir),  jI2,  tlO.  •22 

nlo,  ZI2,  ah  k9,  dgqxO,  •34 

bn32,  i>8,  •28 

130.  j  27.  t24.  fll,  de 

140,  /'2(i,  i20,  •14 

li22,'llH,  bus,  fffl5,^22 

135.  j29,  tl6.  fzfi,  •« 

w  59,  e  n  a  L 13         


37 1  pl9,  al6,  u  n.  o8.  bq  rslft,  •!! 
33!e27.  cl6,  abp9  xzil,  •IS 
17|gEl8,  ql2,  beiirluw/6 
18 ,  o  19,  c  s  E 13,  d  eg  rn  T  A  6 
34  I  f  35,  ivI8.  Ifl,  •§4 
45  alti.nl3,cxn,ex©,ghT.«l8 
45   i27.I22.fll.3fi,k7,*24 
48  n  19,  col5,  elO,  b8.  X  E<i.  *2i 
23   w>2,  ol7.  yl3,  ceq9,  ^22 
ID   E  30.  a  20,  m  n  o  It  V  10 
451x18,  kl3,  all,  89,  T 7,  •42 
28  I V  28,  p  20,  n  u  8,  •  30 
44lx20.aY9.gry7.  *41 


a38.  el2,cn7,  •Sfi 

all,  rn  10.  8x8.  gkr7.  •42 

t27,  b22.  •51 


j40,  f2S,  115,  115,  •« 
r  55,  V  8,  1 1  y  6,  •  19 


answero.  Two  reasons  for  this  difference  are  clear,  namely,  that 
th«  illiiminntion  uimmI  1u>ix>  wa.4  niuclt  fainter,  and  that  the  retinaj*  of 
the  subject  were  eacli  time  before  tliejlluDunalion  in  an  approxi- 
matt'ly  uiiHlimulatcdl  comlition  {vide  Wuhdt,  Phy*.  P^jfch.  3  AuH.  II, 
207).  Tber^f  is.  mnreovor.  a  pt'Ciiliarity  in  Dr.  Cutli'lTs  apparntua 
which  raav  render  the  figures  leaa  comparable  than  ini^ht  al  flrsl 
api>ear.  1*he  slit  inhiBfaRlng  screen  had  to  be  1.3  mm.  wide  tu  pass 
over  a  given  p^jint  in  O.WIb.  The  Ion;:  letters  arc,  however,  2.2  mm. 
high,  and  the  length  of  time  from  the  iiiatunt  in  which  the  top  nf  the 
letter  Orst  became  visible  to  that  in  which  the  bottom  nf  the  letter 
ceased  to  be  visible  must  have  been  O.OOls,  plus  the  length  of  time 
re(|uired  ti>  paaa  over  the  letter,  which  was  about  0.00178.  Any 
particular  point  of  the  letter  was  therefore  seen  for  O.OOls,,  bnt  the 
whole  letter  was  in  the  proeesa  of  being  aeeu  for  0. 0027a. 
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These  tables  are  subject  to  the  same  disturbing  influ- 
ences and  therefore  to  the  same  criticisms  as  their 
parallels  for  distance^  and  as  before,  some  of  the  confu- 
sions represented  as  possible  owe  their  prominence  to 
individual  peculiarities  of  the  subjects.' 

The  order  of  legibility  for  time,  in  spite  of  some  vari-  \ 
ations,  is  in  substantial  agreement  with  that  for  dis-  J 
tance.     For  the  sake  of  comparison  tliese  are  ^iveu 
below,  together  with  that  given  by  Dr.  Cattell. 
Order  for  time,  Snellen  letters, 

mwdqvyjp    kfblighrxt    ouanescz 
Order  for  distance,  Snellen  letters,  combined  result, 

wmqpvyjf  hrdgkbxlnu  atizocse  ( 
Order  for  time,  old  style  letters, 

mwpqvykb    djrlonighu    atfsxzce 
Order  for  distance,  letters  from  Mindy  B's  record, 

dpqmyknw    ogvxhbjlia    tuzrscfe 
Order  of  letters  for  time,  given  by  Dr.  Cattell,  \ 

dkmqhbpw    uljtvzrofn    axyeigcs.      I 

By  a  strange  bit  of  perversity  several  of  the  worst 
letters  fall  in  the  number  of  those  most  frequently 
used.  In  a  full  font  of  type  the  eight  letters  most 
largely  represented  are  as  follows  : 

e  12000  a  8600  n  8000  B  8000 

t     dOOO  i  8000  o  8000  h  6400 


'Another  teat  of  legibility  would  bo  to  present  the  letters  to  the 
eye  in  indirtct  vision.  This  is  especially  worthy  of  trial  becimso  in 
nonnal  reatlin^  the  eye  does  not  |)a8s  ala  uniform  rate  from  letter 
tu  letter,  but  (lits  from  word  to  word,  almoBt  from  phrase  to  phra«c, 
judging  many  letters  in  the  indirect  field.  It  is  hardly  probable, 
nowever,  that  it  would  show  reeulti;  e^dcntially  different  from  those 
for  diHtaoee  and  time.  Tlie  connection  of  rapidity  in  rending  and 
the  indin'et  field  haw  been  demonstrated  by  the  eacperimeule  of  Dr. 
Cattell,  Mii\d,  Vol.  XI,  p.  W. 


^WWJ¥f  P^WWBI  ft^  WOWM 


ASO 


t«f  ttebfk 


fl  am  M  mM  4  prwtH  Ant  hgiMbj  will  b^  -^▼orwi 
vjT  flHbW|pB||p  Aft  wm  ■■■  1 

«#  (if  x^  to  etar  fioai  fh«  < 

jypMni  tiMt  bnadtb  u  a«  ( 
IflAgptfa.  WilJi  BWMt  of  tiw  letten  btcMilh 
mofw  of  an  AffnistBcB;  other  things  bems 
(#-tii(tb,  for  it  ((i^A*  •ome  TisibithT^  to  tiiexr 
Apflk'^M  ;  »nrt  Dr.  Javal  b  tziidoubtedlv-  ri^t  in  prefer- 
Iriff  Nhcvrt  broftd  leit«rni  to  long  &od  naircrw  ooesw  The 
'ItftfirmiCM  n&omMry  to  togibiHty  hare  been  neglected 
by  thf!  mAkoni  of  ythtmeUc  alphabets,  in  their  desire  to 
iiiriirnU'  phon'itjr  HimilArity  by  similarity  of  funxx.  If 
niiv.\i  atphubetH  ar«  ever  to  come  into  general  use  they 
will  rrirtainly  have  to  be  improved  in  this  respect. 
fiimplinity  of  outline,  or  what  ia  the  .same  thing,  solid 
artiAM  rif  liliirU  riTuI  white,  will  be  found  in  mo«t  of  the 
InttifrN  (if  tlif  Ififf.  KroiipH.  It  may  even  compensate  for 
mnnll  nlr^»,  an  In  nhown  by  the  legibility  of  v.  In  accord- 
Wioo  Willi  tliJH  prinoiple,  the  ceriphs,  or  little  finishing 
■troken  of  t.lu>  liaturK,  for  example  at  the  top  and 
bolloin  iif  h  anri  the  ondM  of  s  and  z,  should,  as  Javal 
t'm'itniiiH'ii'lH,  he  made  nhortand  rather  triangular  than 
linear  in  Nhap4i.  Thny  are  really  more  important  in 
prtitiM'llu^  tint  tipM  of  tlui  letter  from  thu  rounding 
efTm^tn  of  irrndiutinii  than  in  giving  it  n  finished  appear- 
uniMS  unit  rthoulil  tltorrfore  be  an  Hninll  as  iK>sKible  and 
yi^tuiH'niiipllHli  Mint  object.  When  they  are  too  long» 
UN  U  nertaiuly  the  oumo  with  the  Snellen  letters,  they 
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sily  lend  themselves  to  confusion.  The  concentration 
of  differentia  is  well  seen  in  the  group  b  d  p  q,  where 
each  of  the  letters  is  made  of  a  straight  stem  and  a 
loop,  the  whole  difference  )>eing  made  in  combining  the 
two.  All  are  very  leg:ible  letters  except  b,  which 
suffers  from  confusability  with  h.'  An  example  of 
ck  of  concentration  is  found  in  g  and  a,  which  have 
w  points  in  common  with  other  letters  and  yet  are 
mistaken  for  many  different  ones. 

The  element  of  size  cannot  be  used  to  improve  the 
relatively  poor  letters  without  at  the  same  time  shock- 
ing taste  and  opening  the  way  for  new  confusions.  It 
is  therefore  from  simplification  and  emphasis  of  the 
ints  of  difference  that  help  is  to  be  expected.  In 
le  c  e  o  group,  for  example,  the  point  of  distinction 
of  c  and  o  from  o  is  the  gap  in  the  side,  and  Javal  is 
right  in  proposing  a  return  to  the  more  open  forms  of 
the  earlier  type-founders.  He  suggests  two  forms  for 
one  like  that  in  the  "  old  style  "  letters  above  with 
'the  cross  line  near  the  top,  and  one  in  which  the  cross 
line  is  made  longer  and  more  prominent  by  an  oblique 
position,  thus,  e.  It  would  appear  from  Table  V  that 
the  first  of  these  is  about  as  confusable  with  c  as  the 
common  form  is.  The  advantage  of  the  wider  openings 
of  the  c  and  e  appears  in  the  less  percentage  of  confu- 
sion with  o,  as  shown  by  a  comparison  of  the  second 
part  of  Table  V  with  the  first  and  with  Table  II. 
The  two  forms  of  the  Greek  opsilon,  €  and  *,  and  an  E, 
made  with  square  corners  like  the  capital  to  distinguish 
it  from  c,  suggest  themselves  as  possible  substitutes. 
The  result  of  the  tests  for  the  latter  Is  given  in  the 


*The  difficulty  which  hap  made  a  proverb  of  "  Mind  vour  p 
q's"  in  the  diHicrully  of  iianiiiiK  each  correctly,  aud  nut  iLat  or 
nixing  tht^ir  foriuB  aa  diflerent. 


'8  and 
recog- 
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second  part  of  Table  IV,  where  ita  extreme  iUcgibility 
ifl  strikingly  demonstrated.  All  the  letters  added  suf- 
fered somewhat  from  ignorance  on  the  part  of  the 
subject  of  their  exact  fonn  and  from  a  tendency  to  let 
them  drop  out  of  memory  in  answering,  but  E  is  the 
wor«t  of  the  five.  In  Dr.  CatteU's  experiments  on  the 
capital  letters  E  proved  worst  of  all. 

Another  group  of  the  poor  letters  includes  a,  n,  and 
u.  The  distinction  of  n  and  u  from  each  other  and 
from  a  ought  to  be  helped  by  keeping  their  openings 
at  the  top  and  bottom  as  open  as  possible,  and  the 
slight  advantage  shown  in  this  particular  by  the  second 
half  of  Table  V  over  the  first  may  be  due  to  the  wider 
openings  of  the  '*  old  style"  letters.  Dr.  Javal  points 
out  the  curved  top  of  the  a  as  a  point  of  resemblance  to 
n  and  recommends  a  form  of  the  first  letter  found  in  the 
Italian  manuscripts  that  furnished  the  model  for  some 
of  the  early  typemakers.  In  this  the  top  is  very  small 
and  the  loop  is  relatively  long  horizontally,  giving  the 
letter  the  appearance  at  a  distance  of  an  inverted  r  :  i, 
Kven  in  the  leas  exaggerated  form  which  the  letter 
would  be  given  if  it  were  adopted,  it  could  easily  be 
distinguished  from  u  and  n  ;  and  from  s  also,  wath 
whit^h  it  has  some  tendency  to  confusion.  The  great 
legibility  of  v  suggested  that  its  inverted  form,  small 
capital  A,  might  be  substituted  (after  the  analogy  of 
c.  o,  B,  V,  w,  X.  and  z)  for  the  present  a.  and  it  was  tested 
with  the  ^'old  style  "  letters.  Table  V  shows  a  slight 
advantage  for  it  in  spite  of  the  handicap  of  the  added 
letters.  Strangely  enough,  the  letter  with  which  it  was 
most  frequently  confused  was  the  a-form  now  in  use  ; 
had  that  been  omitted  it  might  have  stood  considerably 
higher  in  the  list. 

Dr.  Cattell  says  that  &  is  "hard  to  see'*;  and  the 
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number  of  times  no  answer  at  all  was  ventured  for  it, 
together  with  the  wide  scattering  of  its  confusions, 
show  him  to  be  right.  Dr.  Javal,  too,  thinks  it  rather  a 
hopeless  case,  but  suggests  the  sharpening  of  its  angles 
as  a  way  of  making  it  approach  the  legibility  of  z.  In 
the  s  of  the  '*  old  style  "  alphabet  this  has  been  done 
to  a  certain  degree  and  the  letter  made  relatively  a 
little  larger.  As  long  as  the  present  form  is  retained 
something  of  this  kind  is  probably  all  that  can  be  done. 
Tests  were  made,  however,  on  a  long  /  with  the  satis- 
factory results  shown  in  Table  V.  The  long  s  that  is 
so  much  like  f  should  of  course  be  avoided,  but  great 
legibility  is  to  be  expected  from  a  form  that  extends 
both  above  and  below  the  line ;  it  would  at  least  put 
confusions  with  z  and  a  out  of  the  question. 

Tlie  group  with  which  this  form  of  s  is  most  prone  to 
confusion  is  the  long,  narrow  group,  f,  j,  i,  I,  t.  Of 
these  f  and  j  are  good  letters  when  the  projections  at 
the  top  of  one  and  the  bottom  of  the  other  are  made 
heavy  and  long  enough,  as  shown  by  the  superiority  of 
the  Snellen  f  and  j  over  the  same  letters  in  the  alpha- 
bet from  Mind,  It  is  preferable  if  the  s  confusion  is  to 
fall  anywhere  that  it  should  be  on  these  letters  rather 
than  on  a  and  z.  The  other  letters  of  the  group  are  not 
nearly  so  liable  to  confusion  with  the  long  s  as  with 
each  other.  Dr.  Cattell  suggests  X  for  1  and  suppres- 
sion of  the  dot  of  the  i.  Dr.  Javal  would  shorten  the  t 
and  prolong  its  cross  toward  the  left  (this,  however, 
chiefly  to  distinguish  it  from  f,  the  cross  of  which  is  to 
be  prolonged  the  other  way) ;  and  he  would  set  the  dot 
of  the  i  as  high  above  the  stem  as  possible,  at  the 
same  time  making  it  heavy  to  avoid  breakage,  and 
thickening  the  stem  to  match.  The  value  of  Dr.  Cat- 
teirs  suggestion  for  1  is  doubtful.     The  letter  suggested 


is  totaDr  fore^  to<MirRoiDaiialplHibeivaBdTer7po&- 
siblr  woal4  be  confusable  irith  b  aad  b  as  5  is  with  p. 
fiemoTiog  the  do4  from  the  i  wooid  certainly  make  it 
MM  ft  le^ble  when  standing^  alone,-  but  much  more  con- 
fosable  when  with  other  letters  in  a  wonL  Twice  when 
for  a  few  weeks  I  had  the  matter  in  mind,  my  atten- 
tion was  called  to  i'S  in  print  accidentaUy  deprived  of 
their  dots ;  in  one  case  1  and  i  together  made  a  tolera- 
ble h;  in  the  other  the  looB  of  thedot  turned**  ruin  "into 
**  runt"  The  small  capital  forms  for  L  and  t  were  put 
to  the  test  with  unsatisfactory  results,  partly  due  per- 
haps to  the  fact  that  the  letters  were  made  from  parts 
of  other  letters  set  together.  The  t  difficulty  could 
probably  be  solved  as  Javal  suggests,  and  the  distinc- 
tive po'bit  of  the  if  the  separation  between  the  dot  and 
stem,  could  be  emphasized  by  making  the  stem  shorter 
than  the  rest  of  the  short  letters,  though  this  would 
hardly  be  tolerated  from  an  (esthetic  point  of  view. 

The  confusion  of  x  and  z  and  of  s  and  z  would  be 
lessened  by  reducing  the  ceriphs  to  the  lowest  possible 
limits  J 

Into  the  remaining  confusions  of  Tables  11  and  Y  it 
ia  hardly  profitable  to  go,  but  it  may  be  added  as  ex- 
planatory of  some  of  them  that  a  difference  of  size  was 


'If  acceptability  i@  entirely  Degl«ct«d,  it  is  not  hard  to  suggest 
seomclric  forms  of  threat  probable  clearness  to  replace  w)me  ofthe 
formi"  of  the  prej^cnt  alphabet.  A  cipher  alphabet  which  fiilHlti  the 
conilttionH  in  a  hiKli  '^e^:^^H*  U  found  <iu  iiAtr^  1?*1  nf  the  Rfrue  Sdetk- 
tifitfu€,  ^cpt.  3,  1:^7,  where  it  isatthbutratothe  Fivcinat<ons,  though 
the  Kaioe  has  been  shown  the  writer  as  once  current  among  the 

ftupUs  of  an  American  school.  The  letters  are  all  made  from  the 
ineH  and  spaces  of  the  set  of  cmeslng  {larallcls  used  in  playing 
"til-tat-to"  together  with  an  X;  the  npper  left  hand  angle  giving 
a,  the  Kamo  with  a  ilot  in  it  b ;  the  next  turee-^ided  square  standing 
for  Cy  or  with  a  dot  in  it  (or  d,  and  ro  on.  The  letlern  are  all  made 
with  straight  linos  and  large  open  spaces.  The  dotted  forms  are  of 
coarse  not  as  good  as  the  empty  ones,  and  some  of  these  are  found  in 
dcvelot>ed  shape  In  our  present  alphabet,  but  othexs  remain  to  be 
utUiaea  if  necessary. 
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sometimes  perceived  which  failed  of  interpretation; 
for  example,  the  answer  y  when  r  was  the  letter  might 
be  "y  minified,"  or  when  o  was  guessed  for  d  or  b, 
"  o  magnified.**  Again,  confusions  of  letters  which  in 
ordinary  print  extend,  the  one  above,  the  other  below 
the  line,  appear  in  the  tables,  but  may  be  safely  called 
impossible  in  actual  reading.  It  might  be  questioned, 
too,  whether  tables  made  up  for  all  degrees  of  distance 
and  time  show  those  confusions  most  to  be  feared 
under  ordinary  circumstances.  But  a  collation  of  the 
errors  made  at  the  shortest  distances  and  the  longest 
times  with  those  of  Tables  II  and  V  shows  a  substantial 
agreement  for  most  of  the  letters,  and  for  most  of 
the  remainder  the  changes  are  only  in  the  relative 
importance  of  the  confusions.  There  is  a  tendency  for 
unusual  ones  such  as  d  for  j  and  q,  and  g  for  r,  to  drop 
out ;  g  shows  a  good  deal  of  variation  ;  a  and  a  tend  at 
the  shorter  distances  to  confuse  a  little  more  with  each 
other  than  with  other  letters,  but  for  longer  times 
the  reverse  is  the  case  if  there  is  any  difference  ;  x  is 
somewhat  more  likely  to  be  called  z  or  k,  and  less 
likely  to  be  called  n  ;  and  so  with  the  other  letters  that 
show  differences  in  order  ;  but  in  the  main,  and  espe- 
cially for  the  letters  most  in  need  of  correction,  the 
table  represents  nearly  enough  the  errors  liable  to 
occur  in  ordinary  reading  of  letters  like  those  tested. 

The  letters  were  chosen  as  being  to  a  certain  degree 
iypical  and  furnishing  a  fair  point  of  departure  for  in- 
vestigating other  letter  forms,  but  generalizations  from 
them  must  be  made  with  caution.  To  settle  finally  and 
in  detail  just  what  letter  form  is  to  be  selected  as  most 
legible  would  require  a  very  long  series  of  tests,  in  con- 
ditions as  near  as  possible  to  those  of  normal  reading, 
upon  many  existing  and  possible  variations  of  each 
letter. 
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Xkt  wnsoal  conditioBe  imder  which  the  eres  were 
■Bed  m  these  expenments  broo^ht  (o  notice  two  or 
Uttnm  optical  pbetwtnetM^  m  iteenptien  of  which  will 
h^  to  ««|»>»**  MBB  ef  tin  oooflMnas  found  in  the 
feffigocBS  tahfen  and  may  be  interesting  in  itself. 

At  the  tooffBr  of  the  <iiii»Miirwi  used  in  the  testa  by] 
iBnliiitf ri  tftn  kitfrirn  ■[Hinaifl  in  dArkgrajish  dote,  and ^ 
woe  recognized,  if  at  aO^  chiefly  by  their  oater  config- 
uration. These  dote  did  not  aeem,  however,  to  main- 
tain one  fixed  and  eonstaat  fom  :  bat  on  the  contrarr, 
whife  the  subject  strained  his  eyes  to  make  one  oatf 
first  one  letter  and  then  another  would  take  form  in 
it.  This  any  one  can  try  for  himself  by  setting  up  » 
letter  at  a  distance  considerably  greater  than  that  at^ 
which  it  can  ordinarily  be  read,  and  studying  it  in- 
tently. It  would  be  extremely  interesting  t4)  decide 
where  the  cause  of  this  shifting  and  interchanging 
ties^  whether  in  the  apperceptive  centres  or  in  the 
retina.  Every  one  knows  the  ease  with  which  expec- 
tant attention  perceives  what  it  exp«?cts,  and  it  may 
be  that  the  variation  in  the  Letter  dot  is  only  a  parallel 
and  index  of  the  movements  of  attention  from  one 
mental  letter-image  to  another  as  they  pass  into  the 
focus  of  memory.  On  the  other  hand,  it  might  be  in 
part  at  least  a  retinal  matter.  The  average  diameter 
of  the  cones  in  the  fovea  corresponds  nearly  to  an  arc 
of  one  minute  in  a  spherical  field  of  view ;  the  square 
letters  of  the  optotypes  therefore,  at  a  distance  of 
l.as  m.,  lay  upon  from  twenty  to  twenty-five  cones, 
and  at  the  end  of  the  rail  on  about  four,  and  the 
other  letters  in  proportion.  Now  if  these  retinal 
elements  undergo  more  or  less  rhythmic  changes  (from 
fatigue  and  recuperation  or  from  any  other  cause). 
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which  are  not  entirely  synchronous  among  themselves 
or  with  those  of  the  other  eye,  it  would  give  a  basis 
at  least  upon  which  the  attention  could  construct  the 
changes  of  image  described.  The  phenomenon  is 
something  like  that  of  binocular  rivalry,  and  like  that, 
waits  its  final  explanation. 

In  some  of  the  time  tests  binocular  effects  were 
discoverable,  but  what  there  was  to  hinder  exact  con- 
vergence of  the  eyes  it  is  hard  to  see.  Such  answers, 
however,  as  §5  for  t,  9  for  b,  9  for  p  or  q,  **a  mono- 
^am  of  a  and  q  '*  for  q,  "  m  with  four  strokes  *'  for  m, 
*'  two  capital  a's  side  by  side  "  for  a,  show  it  beyond 
question,  and  no  doubt  some  of  the  answers  of  ^  for  v 
and  of  q  for  p  sliould  be  attributed  to  the  same  cause. 
Such  answers  as  the  third  and  fourth  would  indicate 
that  both  eyes  do  not  always  see  all  parts  of  the  letter 
with  equal  distinctness. 

Another  singular  thing  noticed  when  the  letters 
were  momentarily  illurainate<l  points  the  same  way, 
A  part  of  a  letter  would  sometimes  be  seen  normally 
solid  and  black,  while  the  rest  of  it  appeared  faint 
almost  to  extinction  ;  thus  an  h  would  have  a  solid 
boily  like  an  n,  but  a  stem  sketched  in  outline.  In  this 
way  probably  came  the  answers  of  o  for  q  in  both  parts 
of  Table  V,  and  of  n  for  h  and  v  for  y  among  the  "  old^ 
style"  letters.  Answers  of  this  kind  are  to  be  found 
in  Dr.  Cattell's  table  of  confusables  in  the  Studten. 
They  are  so  clear  indeed  that  the  conclusion  seemed 
at  first  unavoidable  that  the  narrow  slip  used  by  him 
had  caused  guesses  to  be  made  when  only  a  part  of  the 
letter  had  really  been  visible  at  the  instant  when  the 
attempt  was  made  to  see  it.  But  this  clearly  cannot 
be  the  cause  in  the  present  instance.  The  phenomenon 
not  confined  to  the  long  lett^rs^  but  cannot  so 
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eaflily  be  shown  from  the  table  for  the  others.  There 
liardl.v  soerns  room  here  for  a  psychological  explana- 
tion :  but  if  for  any  reaHon  one  of  the  eyes  receive 
the  whole  h  form  and  the  other  only  so  much  of  it  as' 
is  like  n,  the  different  appearance  of  the  stem  and  body 
of  the  letter  would  not  seem  strange.  But  this  would 
require  a  different  excitability  of  the  retinal  elements^ 
among  themselves  in  one  retina  or  the  other,  and  in 
far,  if  justified,  would  give  a  presumption  in  favor  of  at 
least  a  retinal  factor  in  the  variability  of  the  letter- 
images  before  mentioned. 

With  the  instantaneous  illumination  a  curious  illu- 
sion v^H  brought  out.  As  described  above,  the  place 
of  the  letter  was  indicated  by  a  small  rectangle  or 
triangle  of  pin  holes  showing  as  bright  dots,  and  the 
letter  itself  was  seen  just  behind  a  square  hole  in  a 
black  screen.  When  the  letter  was  set  accurately  at 
the  centre  of  the  square  it  appeared,  with  reference  to 
the  dots,  as  it  actually  was  ;  but  when,  as  sometimes 
happened,  the  letter  and  its  dots  were  turned  too  far 
or  not  far  enough,  so  that  the  letter  stood  at  one  side 
of  the  hole  in  the  screen,  it  was  seen  as  displaced  with 
reference  to  the  dots  also,  and  in  the  same  direction  as 
with  the  square.  Attention  to  the  illusion  tended  to 
destroy  it,  but  otherwise  it  could  be  re|>eated  almost 
at  pleasure.  It  seems  not  to  be  of  binocular  origin  ; 
at  least  it  has  several  times  been  obtained  monocularly 
in  a  few  tests  made  to  try  that  point.  The  thing  is 
difficult  to  account  for,  and  no  conjecture  will  be  ven- 
tured at  present. 

It  has  already  been  »aid  that  unequal  recollection  of 
the  letters  of  the  alphabet  has  probably  affected  the 
tables  g^ven.  The  temporary  dropping  out  of  a  letter 
has  several  times  been  noticed,  and  a  few  times  its 


return  has  been  so  sudden  that  the  subject  has  ex- 
claimed that  he  had  been  forgetting  such  and  such  a 
letter.    The  writer  himself  read  d  correctly  a  number  of 
times  at  rates  from  O.OO^s.  to  O.OOns. ,  but  at  O.OOfJs.  named 
it  wrongly  the  three  times  it  wa«  shown^  and   only 
guessed  it  once  in  the  whole  set  for  any  other  letter. 
But  a  much  more  marke<l  case  was  that  of  M,  who, 
in  thirty-five  alphabets  taken   with  the  Snellen  and 
'•old  style"  letters  at  intervals  from  December  29  to 
the  last  of  January,  read  c  correctly  but  twice  and 
zrtade  it  but  twice  as  a  guess  for  some  other  letter,  and 
<iuring  the  same  period  never  answered  e  at  all ;  but 
on  February  11,  in  three  alphabets,  taken  to  be  sure 
'with  a  little  longer  iUumination,  he  read  e  correctly 
"throe  times  and  guessed  it  twice  for  c.     He  showed  no 
aversion  to  these  letters  in  the  distance  experiment. 

A  certain  hindrance  to  this  dropping  out  of  letters, 

at  least  for  the  distance  tests,  was  interposed  by  the 

repetition  of  the  whole  alphabet ;  this  is  shown  in  the 

part  of  B's  record  omitted.    Tlie  time  being  limited  in 

"which  to  take  observations  with  decreasing  distances, 

I  thought  to  shorten  the  work  by  ceasing  to  present  a 

letter  as  soon  as  it  had  been  correctly  read  a  certain 

number  of  times.     At  the  distance  'Z.'S  m.  I  omitted, 

"without  the  knowledge  of  B,  the  letters  f ,  g,  m,  q,  r,  w, 

and  y.     The  omission  of  y  had  a  strange  effect  on  p, 

which   I   still   continued   to  give.     At   2.4   m.  p  Jwas 

rightly  named  the  three  times  it  was  shown,  but  from 

2.3  m.  to  l.y  m.  it  was  constantly  called  y,  and  even 

at  less  distances  did  not  escape  confusion  with  that 

letter.     That  is  to  say,  we  have  p,  by  right  one  of  the 

clearest  letters,  mistaken  for  y,  when  k,  t,  n,  u,  and  1 

were  read  and  a,  c,  e,  i,  o,  and  s  the  only  letters  in  doubt. 

The  withdrawal   of  the  corrective  to  the  mental  y- 
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form  furnished  by  the  actual  y,  and  the  dropping  of  p 
from  the  focus  of  memory,  allowed  tlie  return  of  the 
y-coiifusion  that  had  attended  p  at  greater  distances. 
The  time  covered  by  these  exi>eriment8  was  about  two 
hours.  These  facts  make  it  appear  that  in  the  "  letter 
habit  **  there  is  a  variable  factor  which  would  have  to 
\)e  accurately  determined  before  the  law  of  probabili- 
ties could  be  ap]>lied  to  the  letter-guessing  tests  for 
telepathy  and  the  like. 

The  effect  of  practice  is  evident  in  the  records  for 
both  distance  and  time.  H  was  able  to  recognize  all 
the  letters  with  certainty  at  1.5  m.  when  he  began, 
and  at  1.8  m.  when  he  ended.  M.  was  in  doubt  aboat 
c,  e,  and  o  at  1.5  m.  when  he  began  ;  on  returning,  the 
letters  were  brought  no  nearer  than  1.9  m.,  where  he 
recog^iized  all  the  letters  except  c,  j,  o,  and  z ;  the  errors 
for  all  but  o  being,  however,  but  one  each  in  seven  or 
eight  trials.  B's  record  in  general  shows  something 
of  the  same  kind.  The  gain  at  this  point  measures  the 
gain  in  distinguishing  the  worst  letters;  the  better 
letters  do  not  show  so  much,  and  a  few  were  recog- 
nized on  decreasing  the  distances  only  at  a  nearer 
point.  The  following  averages  of  the  distance  for  the 
eight  alphabets  from  B's  record  on  the  letters  from 
Mind  show  the  gain  for  the  alphabet  as  a  whole : 
0.935,  0.995,  1.076,  I.OIO,  1.090,  1.101,  1.240, 1.161.  These 
were  B's  first  trials  with  the  letters.  The  first  six 
were  taken  two  a  day  on  successive  days,  the  last  two 
after  an  interval  of  some  weeks ;  the  last  is  lowered 
somewhat  through  a  loss  of  confidence.  The  table 
below  gives  the  actual  number  of  right  and  wrong 
answers  and  of  the  times  when  no  answer  was  re- 
turned for  the  first  twelve  alphabets  taken  by  the 
time  method  with  J.  H.     The  letters  were  the  "old 


style,"  including  the  five  added  letters ;  the  time  was 
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sight. 

No  Anjiwor. 

WroDC. 

Bight. 

No  AoBwer. 

Wrong. 

1      3 

3S 

6 

U 

4 

10 

3 

16 

12 

12 

4 

15 

2 

23 

6 

10 

7 

14 

4 

17 

10 

13 

6 

12 

5 

11 

15 

16 

4 

12 

8 

6 

17 

10 

2 

13 

The  first  eight  or  nine  alphabets  taken  on  each  Hub- 
ject  were  thrown  out  in  inakiug  Tables  IV  and  V  by 
way  of  allowance  for  practice. 

p.  410.  By  Hn  error  of  the  draugliteman  the  ordinAtes  of  the 
cnrres  for  H  are  too  short  by  foar  spaces  and  those  of  the  curves 
for  J  by  two.  The  curves  ia  the  lower  diagram  are  those  for  B  and 
H  with  the  letters  from  Mind, 

p.  418.  The  letters  in  the  cut  Indicate  parts  aa  follows:  a  the 
pendulum,  b  the  lar^o  cogwheel  attached  to  it,  e  and  </  the  notched 
cardboard  disks,  d  and  d'  the  free  hr&aa  diakft  clamoiu^;  the  last  in 
place.  In  Fit;.  H  ^  andd'  are  the  two-and-o-haif-incn  goarH, and/is 
the  third  diyk  which  moves  nt  the  same  angular  rate  aa  the  pendu- 
lum. One  of  the  mirrors  is  to  be  seen  inclining  forward  above  and 
behind  the  cardbfiard  diBke.  Fig.  I  represents  the  macliine  ready 
for  the  fall  uf  the  pendulum. 
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remaricable  social  organlzstkms  our  knowledge  of 
which  has  been  so  well  cozBpiled  br  Eepiiuu  and  which 
has  be»k  so  soggesttre  to  so  maoy  writers,  or  io  the 
•ocuU  oyganipitioas  of  mankind,  m  obvious. 

Althoogb  throughout  New  England  and  New  York 
cnywa  are  fotmd  as  winter  leeidestB,  and  roosting  col- 
onies of  seveni  hundred  indiriduaU  have  betn  re- 
ported, yet  the  }mtge  nujoritT  of  crvwti  migrate  sooth' 
ward  to  sptatd  the  winteir.    Auduboo^  says  the/  "  be^ 

afterllie  tirending 


1e>l^  H**Ttff  wiucii  tovasds  Milnttui 
}to tfae SontfaBEB  fltotee.    Dr.  C.  Hart  Metrriaiu 
» -Am  in  ICew  Toz^  boob  after  tte  nesiiDg  ««»' 
MBu  as  eailj  as  Jmij  and  Aagif  the  crows  eoUect  in 
)  w^nc^  gtadwdfyiacnaae  tn  ezae  until  number- 
lumdred    mdiridnais.    in  October  these 

ito  our 


nnhnriwv  hswe been  reported  ttom  Jki^ammi^ 

,  and  fran  near  fit.  Iflnia. : 
and  S^mlka.  in  the  Vml.    Mr.  Bheas^  |p««s  a  lisK 
rf  fiMiftsnii  jaoMfc :  ^1^  in  Jtew  Jetacy^tero  <rf  srtiicii 


ite 


4tf  "vvhach.  fisedt^r 

^  ]o  aeeautjr 
of  which  «B  ai 


lhrO«ha» 

;  and  two  ia 
the  olbar  de- 


alinnai  apot  tff  a  lew 
faux  iittk-  ahav«>  higti  wa&er  antfk  asai  cwend  with  a 
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thick  grrowth  of  reeds.  ...  It  is  entirelj  desfcitiite 
of  trees,  the  crows  alighdng  and  nestling  among  the 
reeds,  which  by  these  meanB  are  broken  dow^  and 
matted  together.**  The  colony  was  once  deatroyed 
daring  "  a  sudden  and  violent  northeast  storm ''  by 
the  tide  flooding  the  island.  Wilson  continues  :  **  This 
disaster,  however,  seems  long  to  have  been  repaired, 
for  they  now  congregate  on  the  Pea-patch  in  as  im- 
mense multitudes  as  ever." 

Accortling  to  S.  W.  Rhodes'*  this  historic  roost,  the 
condition  of  which  Nuttallinl82ddid  not  know,  "  was 
abandoned  soon  after  the  construction  of  Ft.  Delaware 
was  begun  in  1814,  and  .  .  .  the  crows  betook  them- 
selves to  Reedy  Island  as  the  most  convenient  substi- 
tute." Nuttall**'  first  tells  us  of  the  colony  at  Reedy 
Island.  Mr.  George  W.  Jones,  keeper  of  Reedy  Island 
lighthouse,  in  a  report  kindly  sent  me  by  Dr.  C.  Hart 
Merriam,  says  :  *'  The  island,  one  mile  from  the  main- 
land, opposite  Port  Penn,  Del.,  is  two  miles  long  and 
contains  about  sixty-five  acres  of  marsh  land.  There 
are  no  trees  or  bushes,  but  the  reed  grass  grows  very 
thickly  upon  the  island.  The  crows  occupy  about 
twenty  acres,  breaking  down  the  reeds,  which  are 
from  seven  to  nine  feet  tall,  and  roosting  upon  the 
broken  stems." 

Dr.  John  D.  Oodman'*'  has  left  some  valuable  obser- 
vations upon  the  crow,  and  as  he  lived  for  a  time  in 
Anne  Arundel  County,  Md.,  only  three  or  four  miles 
from  the  Arbutus  roost  (described  later),  it  was  no 
doubt  the  ancestors  of  these  crows  that  he  observed. 
*'  The  roost  is  most  conunonly  the  densest  pine  thicket 
that  can  be  foimd,  generally  at  no  great  distance  from 
some  river,  bay,  or  other  sheet  of  water  which  is  last 
to  freeze  or  rarely  is  altogether  frozen.    To  such  a 
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rooBt  the  crows,  which  are  during  the  daytime  scat- 
tered over,  perhaps,  more  than  a  hmidre4  miles  of  cir- 
cumference, wing  their  way  every  afternoon  and  arrive 
shortly  after  smiset.*'  Mr.  S.  W.  Rhodes**'  gives  per- 
sonal observations  of  a  colony  near  Merchantville, 
Camden  Co.,  N.  J.,  which  occupies  oak  trees  twenty 
feet  high,  covering  fifteen  or  twenty  acres  of  ground. 

Dr.  Coues'^'  says :  "  In  settled  parts  of  the  country 
the  crow  tends  to  colonize,  and  some  of  its  •  roosts  '  are 
of  vast  extent.  Mine  is  on  the  Virginia  side  of  the 
Potomac,  near  Washington."  Concerning  this  roost 
a  newspaper  writer,  "  Invisible,"*"^  tells  us,  among 
many  highly  colored  items,  that  "for  an  unknown 
period  of  time,  probably  ever  since  the  Potomac  valley 
was  settled,  if  not  long  before,  the  woods  of  '  Cooney,* 
the  old  ante-bellum  popular  term  for  that  part  of 
Alexandria  and  Fairfax  counties  bordering  on  the 
Potomac,  have  been  occupied  by  a  vast  colony  of  crows. 
They  now  roost  in  the  grand  old  oaks  at  Arlington- 
Tears  ago  they  occupied  a  strip  of  pines  that  grew 
hack  of  the  river  above  Georgetown.*' 

Mr.  H.  W.Henshaw,  of  Washington,  who  has  known 
of  this  roost  for  about  sixteen  years,  tells  me  that  the 
crows  about  Washington  come  in  from  the  surrounding 
territory  by  three  main  streams,  the  largest  coming 
from  the  south,  down  the  river ;  the  next  in  size  from 
the  east,  flying  over  the  city,  and  probably  feeding 
along  the  shores  of  the  Eastern  Branch  of  the  Potomac, 
and  the  third,  scattering,  from  the  west  and  southwest 
in  Virginia.  During  cold  or  stormy  days  they  do  not 
disperse  so  widely  and  stay  about  on  the  Potomac  flats 
near  the  city.  Last  year  there  were  estimated  to  be 
40,000  or  50,000,  but  this  year  probably  twice  as  many. 
The  main  colony  ia  of  two  or  three  bodies  within  the 
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arctt  of  a  si|iiare  mile.  The  rooets  are  ooi  isxactiy  \ 
timoos,  bat  prettT  cloee  together,  acoonliii^  co  the 
clompe  of  treea^  Tte  fish  crows  mn  ahoat  one  to  five 
in  proportkm  to  the  *■*■*— —""^  ctcfwa^ 

In  Bami.  Brewer  and  SSdgBwmj*^  is  an  account  of 
one  of  those  roJa—iBS  a€  crows,  poeBtbly  journeying 
northward.  '^  fmsii  tlw  hfm  of  the  late  John  Cassin.  an 
ornithologist  httid^  leas  rennuteble  for  his  outdoor 
■tmininliiMM  thnn  for  his  researches  in  the  closet." 
On  a  SundaT  morning  m  April,  1568,  when  Philadel- 
phia wafi  enveloped  in  an  unpenetrable  fo^,  a  body  of 
crows  nmnbeTin^  hondreds  of  thousands  alighted  in 
iBdafMncleiice  Square.  '"As  if  aware  of  their  close 
proximity  to  danger,  the  whole  a«8»nbly  was  quiet, 
orderiy.  and  silent.  A  few  birds,  evidently  acting  as 
leaders,  moved  noiselessly  back  and  forth  through  their 
ranks,  as  if  giving  tacit  signals.  *  *  Then  scouts  departed 
to  explore,  and  upon  their  return  the  leaders  again 
went  cautiously  through  the  ranks.  But  they  did  not 
move  until  another  exploring  party  had  made  its  report, 
apparently  more  favorable,  then  ^*  the  whole  of  this 
BDBwnse  congregatii>n  rose  slowly  and  silently,  pre- 
ceded by  their  scouts,  and  moving  off  in  a  westerly 
direction,  were  soon  lost  to  view." 

The  fish  crow  {C.  o«:itfrtupis^  WiU.)  is  confined  to 
the  Atlantic  seaboard  from  Long  Island  tu  Florida,  and 
the  common  crow  i  C  itmericanu^t^  Attd.)  is  most  numer- 
ous east  of  the  Rocky  Mountains.  W.  W,  Cooke  and  < 
Otto  Widemann**'  say  that  the  common  crow  is 
resident  of  St.  Louis  and  vicinity,  roosting  by  thou- 
sands in  winter  among  the  willows  opposite  St. 

Ln  a  note  in  the  American  yatiiralist  for  Dec«nbet^ 
18B7.  Mr.  W,  Edgar  Taylor*""  signalizes  a  roost  *'covep^ 
ing  perhaps  four  or  Hve  acres,  on  Hog-thief  Island,  in 
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the  Missouri  River,  about  six  miles  above  Peru,  Neb." 
**  Two  other  good  sized  roosts  are  known,  one  ten  miles 
north,  and  the  other  on  an  island  eight  miles  south  of 
Hog-thief  Island."  Mr.  N.  S.  Goss,  author  of  **  Kansas 
Birds/*  is  quoted  as  saying  that  several  large  roosts 
exist  in  Kansas. 

Mr.  Taylor  says  the  Hog-thief  Island  roost  has  been 
occupied  for  at  least  twenty-five  years.  "The  crows 
assemble  about  the  first  of  October  and  disperse  about 
the  first  of  May.  About  daybreak  on  a  fine  morning, 
when  setting  out  for  a  day's  journey,  their  chatter  and 
noise  may  be  distinctly  heard  in  Peru,  six  miles  away. 
The  crows  in  severe  winters  peck  holes  in  the  backs  of 
hogs,  in  some  cases  eating  off  the  ears.  Sometimes 
these  crows  roost  in  small  bushes  and  large  weeds,  but 
generally  in  trees,  often  the  willow  or  cottonwood." 

In  the  great  region  west  of  the  Rocky  Mountains 
we  practically  leave  the  haunts  of  those  species  of  the 
crow  genus  heretofore  considered,  and  enter  the  land 
of  the  largest  of  crows,  the  American  raven  (C.  corax 
sitiuatus,  WagL),  It  is  interesting  to  learn  from  Baird, 
Brewer  and  Ridgeway^*'  that  the  ravens  form  winter 
colonies  much  as  our  eastern  species.  Dr.  Coues  is 
quoted  asobserving  them  *'  congregating  in  autumn  and 
winter,  about  Fort  Whipple,  Arizona."  Their  roost 
was  in  the  pines  near  the  small  enclosure  where  the 
beeves  were  slaughtered  for  the  garrison,  ''and  the 
banqueting  there  was  never  ended"  upon  the  ofiFal. 
Also  Captain  Blakiston  observed  them  near  Fort 
Carlton.  They  keep  together  in  pairs  during  the  day, 
but  at  night  roost  in  one  immense  body  in  a  clump  of 
aspen  trees  about  a  mile  from  the  fort.  The  incoming 
and  outgoing  of  the  ravens  from  the  roost  was  with 
wonderful  regularity.  They  assemble  about  simset  and 
disperse  about  half  an  hour  before  sunrise. 
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Mr.  Watase  (a  Japanese  student  in  this  University) 
tells  me  that  there  are  vast  numbers  of  crows  in  Japan, 
especially  in  the  northern  part,  where  they  doinunense 
dama^  to  the  crops.  In  Tokio,  in  the  great  forest 
called  the  Emperor's  Garden,  right  in  the  heart  of  the 
city  there  is  a  colony  of  many  thousand  crows  which 
have  their  nests  there,  and  at  dusk  from  ten  milesaboul 
they  gather  at  this  rookery.  Some  ten  or  fifteen  years 
ago  a  law  was  passed  in  Japan  that  the  crows  be 
exterminated.  All  their  nests  were  torn  from  the  trees 
and  policemen  were  di^>atched  in  every  direction  to 
kill  them.  Thousands  had  been  destroyed  when  some 
thoughtful  person  suggested  that  the  crows  were  of 
great  value  to  the  city  as  scavengers,  then  the  carnage 
wascmlered  to  be  stopped,and  to-day,  protected  bylaw, 
they  are  apparently  as  numerous  as  ever.  But  where 
the  crops  suffer  from  crow  depredations,  as  in  the  north 
of  the  empire,  the  law  giving  a  bounty  of  five  cents  for 
evoy  crow's  head  is  still  in  force,  and  there  are  ooen 
who  do  nothing  but  go  about  killing  crows,  and  indeed 
make  of  it  a  lucrative  business.  The  crows  s(»netimes 
become  so  violent  that  they  attack  the  trains  of  pack 
mules  which  carry  fish  inland  from  the  seashore.  They 
Iiick  off  the  flesh  from  the  mules'  backs,  pluck  oat  l^eir 
eyes,  and  at  tinie$  become  very  dangerous  and  riotent, 
so  that  it  is  with  gT«at  difficulty  that  they  are  driven 
off.  Theivarethreespeciesinjapan,  Con*iM^jiosunu, 
which  is  distinctly  Japanese  ;  Corrv^  cortxx,  which  is 
said  to  be  identical  with  our  own  raven  ;  and  Corrus 
corcHMi,  the  common  crow  of  Europe. 

The  colonies,  which  are  formed  only  for  the  winta 
come  tc^^ther  late  in  the  fall  and  break  up  in  tfia 
springs  following  the  generally  accepted  laws  o€  bird 
nugratkm.      In  the  report  of  Mr.  Jones,  of  Beedy 
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Island,  in  part  given  above,  he  says  that  the  crows 
come  from  the  first  of  September  until  it  gets  cold,  and 
begin  to  leave  by  the  first  of  April,  until  in  the  last  of 
May  none  are  left.  While  at  St.  Louis,  Cooke  and 
Widemann*"  say  that  by  March  14th  most  of  the  crows 
have  left  the  winter  roost. 

The  main  element  bringing  them  together  in  a  com- 
mon body  at  night,  I  take  it,  is  the  social.  In  the  choice 
of  a  roost,  scarcity  of  mankind  and  access  to  food,  com- 
bmed  with  a  growth  of  trees  available  for  roosting 
upon,  are  the  principal  points  considered.  A  region 
once  selected  is  kept  for  a  great  many  years,  if  there  is 
no  very  <lecided  disturbance  to  cause  emigration. 

In  the  following  study  of  the  colonies  at  Arbutus 
and  Avondaio,  Md.,  I  have  attempted  to  describe  the 
life  of  the  colony  during  tlie  twenty-four  hours  of  day 
and  night.  The  facts  given  are  from  observations 
made  by  the  writer  during  the  winters  of  1886-87  and 
1887-88. 

A.— The  Arbutus  Roost. 

Seven  miles  southwest  from  Baltimore,  a  half  mile 
southeast  of  Arbutus  station  on  the  Baltimore  and 
Potomac  Railway,  is  a  tract  of  land  of  about  a  half 
mile  square  on  which  are  several  patches  of  woods 
which  furnish  the  roosting  ground  and  its  neighbor- 
hood for  a  winter  colony  of  crows.  It  seems  from  the 
testimony  of  the  owners  of  this  land  that  the  crows 
have  roosted  there  for  about  twelve  years,  having 
previously  occupied  a  piece  of  woods  a  half  mile  or 
more  to  the  westward,  which  they  abandoned  when 
house-building  and  wood-cutting  by  the  inhabitants 
made  it  undesirable.  Although  this  ground  has  been 
for  some  years  the  headquarters  of  the  colony,  yet  it 
has  during  that  time   made  temporary  changes   to 
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places  within  a  radiuB  of  one  or  two  miles.  Within 
this  more  extended  limit,  in  the  memory  of  *'  the  oldest 
inhabitant,"  which  individual  has  lived  near  Arbutos 
for  over  half  a  century,  the  crows  have  come  to  make 
their  winter  colony. 

Dr.  Oodman'*'  says  '*such  roosts  are  known  to  be 
thus  occupied  for  years,  beyond  the  memory  of  indi- 
viduals ;  and  I  know  of  one  or  two  which  the  oldest 
residents  in  the  quarter  state  to  have  been  known  to 
their  grandfathers,  and  probably  had  been  resorted  to 
by  the  crows  during  several  ages  previous.*' 

There  is  in  the  first  mentionerl  half-mile  tract  one 
particular  piece  of  woods  containing  about  fifteen 
Acr^s  of  ground  which  seems  to  l>e  the  favorite  roost- 
ing place  of  the  crows,  and  from  which,  according  as 
their  numbers  increase,  they  overflow  into  the  sur- 
nninding  woods  and  bushes.  The  trees  are  mostly 
of  black  oak.  with  some  chestnut,  white  oak,  poplar 
and  other  common  forest  species,  all  of  a  decidedly 
"scrubby"  growth,  not  being  on  an  average  more 
than  25  or  30  feet  high.  The  woods  are  situated  in  a 
sort  of  valley  quite  surrounded  with  hills  which  have 
been  cut  into  jagged,  fantastic  forms  in  the  several 
centuries  of  digging  by  the  inhabitants  for  the  rather 
poor  iron  ore  of  the  region.  The  dumping  of  the 
refuse  from  these  excavations  in  the  hollow  or  valley 
has  caused  huge  mounds  here  and  there,  and  these, 
together  with  the  well  eroded  slopes  of  the  small  hills, 
give  a  decidedly  picturesque  outlook  to  the  arid  land. 

The  coimtry  being  of  poor  soil  is  sparsely  settled, 
and  a  glance  at  a  map  on  which  all  of  the  houses  are 
indicated  shows  in  a  striking  manner  that  this  roost 
is  in  a  region  where  are  fewer  houses  than  for  miles 
aroimd  it.   So  these  persecuted  birds  over  whose  heads 
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the  Maryland  statutes  of  outlawry  have  been  hanging 
for  almost  two  hundred  years,  would  he  stupid  indeed 
if  they  had  not  learned  to  avoid  man  and  his  gun  on 
every  possible  occasion,  and  to  seek  the  most  secluded 
spot  available  for  a  roosting  place. 

The  neighboring  farmers,  with  unusual  good  sense, 
seem  to  appreciate  the  value  of  the  crows,  rarely  dis- 
turbing them,  and  how  far  the  colony  understands  this 
I  will  of  course  not  attempt  to  say. 

On  a  bright  sunshiny  day,  up  to  within  about  two 
and  one-half  or  three  hours  of  sundown,  the  only 
crows  discoverable  are  the  few  which  remain  to  feed 
in  this  territory,  as  their  aHotted  ground,  when  the 
colony  at  dawn  breaks  up  for  the  day.  Perhaps  in 
addition  some  that  are  blind  or  sick,  too  we-ak  to  fly 
far  away,  have  remained  at  the  roost.  On  a  foggy  or 
snowy  day,  however,  more  linger  about  all  day,  the 
main  body  is  considerably  delayed  in  dispersion,  and 
the  crows  come  in  earlier  in  the  evening.  Now,  by 
about  three  hours  before  sunset  on  a  clear  day,  evi- 
dently having  secured  their  daily  rations,  these  few 
fly  to  above  one  of  the  several  gathering  grounds  of 
the  large  flocks  or  detachments  of  the  main  body  of 
crows  which  are  to  come  later.  In  the  course  of  an 
hour  the  few  already  in  are  joined  by  one  now  and 
then  until  quite  a  number  have  come  together,  scream- 
ing out  their  caws  vociferously  and  discordantly.  This 
small  flock  may  perchance  fly  over  into  the  woods  a 
mile  to  the  westward,  and  by  the  time  it  returns  in  the 
course  of  ftfteen  or  twenty  nainutes  will  have  grown 
to  a  very  large  flock.  As  it  settles  down  on  a  near 
corn  field  with  much  fluttering  of  wings  and  very 
successful  attempts  at  making  a  great  noise,  its  indi- 
viduals nervously  hopping  or  flying  from  one  spot  to 
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another,  one  is  reminded  of  a  flock  of  overgrown  black 
birds  at  the  migrating  season  foraging  in  some  stubble 
field  for  food.  Suddenly  from  some  common  impiilse 
the  flock  rises  and  moves  away  on  an  excursion  for 
perhaps  three  or  four  miles.  As  the  crows  rise  and 
start  away  their  noise  is,  if  possible,  increased,  but 
gradually  dies  out  as  they  approach  the  distant  hill, 
and  is  quite  lost  before  they  disappear  to  sight  on  its 
further  slope.  When  they  are  gone  the  wintry  field 
which  for  an  hour  has  been  associated  with  the  noisy 
birds  seems  quite  desolate. 

But  now  as  the  sun  is  becoming  large  over  the 
western  hills  we  see  in  almost  every  direction,  singly, 
in  pairs,  in  small  groups,  the  crows  centering  toward 
the  roosting  ground,  and  by  the  time  the  flock  we  fijst 
observed  returns  from  its  excursion  it  has  become 
decidedly  reinforced.  Before  settling  down  the  flock 
may  again  wander  oflF  for  two  miles  or  more,  but  so 
many  new  individuals  are  arriving  that  a  number  do 
not  join  the  main  body,  but  seek  the  tops  of  the  black 
oaks  as  if  settling  for  the  night.  It  is  about  sunset 
when  these  first  ones  alight,  and  it  is  not  long  before 
twenty  or  thirty  of  the  nearest  trees  on  the  edge  of  the 
woods  will  each  have  seven  or  eight  black  figures 
perched  upon  its  topmost  branches. 

Just  as  the  sun  is  sinking  below  the  horizon  the  flock 
which  wandered  away  returns,  and  so  many  more 
crows  have  joined  the  force  that  it  has  grown  to  im- 
mense proportions.  The  sunset  api)ears  to  be  the  sig- 
nal for  all  crows,  individually  or  in  flocks,  to  centre  at 
the  roost.  Tliey  come  then  in  long  streams,  irregxilar 
in  outlines  perhaps,  but  rather  constant  in  numbers, 
and  aft«r  sunset  the  incoming  is  almost  without  noise, 
save  the  sharp  whirring  of  their  wings. 
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Audubon^*  says  :  **  They  may  be  seen  proceeding  to 
such  places  more  than  an  hour  before  sunset,  in  long 
straggling  lines  and  in  silence,  and  are  joined  by  the 
grackles,  starlings  and  reed  birds,  while  the  fish  crows 
retire  from  the  very  same  parts  to  the  interior  of  the 
woods,  many  miles  distant  from  any  shores." 

Also  Dr.  Qodraan'**  observes  that  "endless  columns 
pour  in  from  various  quarters,  and  as  they  arrive  pitch 
upon  their  accustomed  perches,  crowding  closely  to- 
gether for  the  benefit  of  the  warmth  and  the  shelter 
afforded  by  the  thick  foliage  of  the  pine.  The  trees 
are  literally  bent  by  their  weight,  and  the  g^round  is 
covered  for  many  feet(?)  in  depth  by  their  dung, 
which,  by  its  gradual  fermentation,  must  also  tend  to 
increase  the  warmth  of  the  roost." 

But  among  those  which  have  settled  upon  the 
perches  there  is  a  good  deal  of  cawing^  which  may 
serve  to  guide  to  the  roost  their  fellows  belated  in  the 
dark  or  storm.  At  times,  if  unusually  disturbed,  in- 
stead of  remaining  upon  the  trees  they  will  fly  back 
and  forth  and  high  into  the  air,  making  considerable 
noise.  Those  coming  in  sometimes  answer  this  signal- 
ing, especially  if,  as  I  witnessed  in  the  case  of  a  heavy 
snowstorm  in  December  '87,  they  may  have  cause  to 
be  confused.  As  they  appear  suddenly  from  out  of  the 
distant  darkness,  or  from  the  thickest  of  the  swirling 
snow,  a  spectre  procession  without  beginning  and 
without  end,  one  is  haunted  by  the  weird  reality  of  the 
ghostly  scene.  We  seem  to  be  looking  at  Poe's 
*'  Raven  "  and  all  its  earthly  relations,  coming  as  mys- 
teriously as  did  that  uncanny  guest,  in  a  series  that 
shall  end  "  nevermore  !" 

This  body,  however,  is  but  one  branch  of  what  we 
must  now  compare  to  a  vast  army  of  crows.    And  as 
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this  division  is  marshaled  into  camp,  from  at  least  two 
other  directions  great  bodies  are  coming  in  streams, 
settling  down  upon  the  trees  or  flying  high  above  them, 
outlined  against  the  red  after>glow  of  the  sun.  The 
air,  as  far  as  one  can  see  toward  the  west,  seems  liter- 
ally alive  with  crows.  It  is  as  if  one  of  those  hugo^l 
swarms  of  gnats  which  we  are  all  familiar  with  in  the 
smnmer  sunshine  had  been  magnified  until  each  indi- 
vidual gnat  was  as  large  as  a  crow,  without  any  dimi-i 
nution  in  the  total  number  of  individuals. 

In  the  winter  of  *d6-'87,  as  one  of  a  party  from  Bal- 
timore, I  saw  one  of  theee  vast  divisions  coming  in  for ' 
the  night  with  singular  regularity.     It  came  from  the 
northeast,  and  as  it  approached  our  point  of  observa- 
tion was  somewhat  hidden  by  a  clump  of  trees,  until 
within  a  hundred  yards  of  us  the  procession  made  a 
sharp  bend  and  the  crows  were  directly  over  the  woods  i 
which  constituted  the  roost.    If  you  will  imagine  a  I 
river  one  hundred  and  tifty  feet  wide  and  about  thirty' 
feet  deep,  its  end  a  huge  cataract  by  which  the  water 
falls  to  lose  itself  in  a  large  lake,  its  beginning  farther 
away  than  the  eye  can  see,  and  if  insteail  of  water  you 
will  make  this  river  of  crows  not  so  cU>sely  packed  but 
that  they  can  tly  easily,  and  make  the  swiftness  of  the 
current  equal  to  the  ordinary  flight  of  the  crow,  you 
may  gain  some  idea  of  the  stream  which  our  party 
watched  for  over  an  hour  without  noticing  any  dimi- 
nution in  its  bulk.     And  what  a  lake  it  made  I   When 
a  gun  was  fired  the  crows  rose  above  the  woods  like  a  ' 
great  black  cloud,  and  when  they  settled  again  every 
available  branch  of  the  thousands  of  trees  was  utilized 
to  affortl  Ihum  resting  places. 

Mr.  Rhodes'**  says :  "  The  aerial  evolutions  of  this 
descwiding  multitude,  coupled  with  the  surging  clamor 
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of  those  which  have  already  settled  as  successive  rein- 
forcements appear,  and  which  at  a  distance  greatly 
resemhles  the  far-away  roar  of  the  sea,  may  justly 
awaken  emotions  of  sublimity  in  the  spectator." 

Tlie  crow  is  ever  a  wary  hird,  and  even  after  having 
perched  for  the  night  is  easily  disturbed.  If  one  walks 
through  the  woods  where  the  crows  are  roosting,  the 
nearest  ones  rise  with  the  caw  of  alarm  and  fly  over 
the  trees  to  the  farther  edge  of  the  main  body.  If 
one  walks  steadily  toward  them  they  keep  as  steadily 
giving  way  in  orderly  wave-like  retreat.  I  have  thus 
followed  this  colony  from  copse  to  copse  through  the 
whole  neighborhood  of  its  roost.  If  while  walking  one 
but  stops,  with  no  other  movement,  the  crows  inunedi- 
ately  suspicion  some  treachery  and  there  is  a  noisy 
Rtampede  of  all  within  danger.  Verj'  probably  they 
have  learned  that  a  gunner  always  halts  when  about 
to  shoot. 

On  the  morning  of  February  19th  I  saw  the  colony 
disperse  for  theday  under  peculiarly  favorable  circum- 
stances. The  skywasperfcctlyclearand  welllightedby 
the  stars  and  the  moon  in  its  first  quarter.  We  reached 
the  field  within  100  yards  of  the  roost  about  half-past 
three  o'clock  in  the  morning.  Because  of  some  noise 
in  walking  over  the  frozen  furrows,  a  few  of  the  near- 
est crows  took  alarm  at  our  approach  and  flew  back  a 
few  rods  into  the  woods ;  but  this  without  the  slight- 
est noise,  save  the  cracking  of  some  branches  or  the 
whirring  of  their  wings  in  the  retreat.  For  over  two 
hours  all  at  the  roost  was  silent  as  a  graveyard,  except 
that  every  now  and  then  some  restless  individual,  a 
sentinel  perhaps,  would  utter  a  most  peculiar  croak, 
just  like  the  louder  note  of  a  bull-frog. 

But  just  an  hour  before  sunrise,  when  the  east  was 
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becoming  faintly  lighted,  the  crows  suddenly  com- 
menced awakening,  and  at  the  same  time  conmienced 
cawing.  The  few  who  led  the  measure  were  within 
one  or  two  minutes  joined  by  the  fiill  chorus  of  300^000 
or  more  voices,  each  apparently  striving  to  be  heard  by 
all  the  rest.  Never  before  had  I  realized  the  almost 
infinite  possibility  of  the  crow's  variable  caw  in  the 
production  of  discords.  This  great  uoise,  which  the 
poetic  soul  of  Audubon  conceived  to  be  "  tlianks- 
giving  **  and  "  consultation  "  was  kept  up  for  twenty 
minutes  before  any  movement  was  discernible.  Then 
about  a  dozen  crows  started  off  for  the  day's  work, 
followed  by  more  and  more,  until  they  were  going 
from  the  roost  much  as  they  return  to  it  in  the  even- 
ing, in  the  three  or  more  large  streams.  The  crows, 
however,  were  much  more  scattered  in  the  order  of 
flying  than  in  the  evening  streams.  After  they  had  been 
leaving  thus  for  about  twenty  minutes,  the  streams  con- 
stantly growing  larger,  a  coimuon  impulse  seemed  to 
move  a  large  number  of  crows,  and  they  did  not  wait 
to  *•  fall  in"  as  Individuals,  but  suddenly  joined  the 
stream  as  a  large  flock.  The  streams  were  thus 
swollen  in  bulk  quite  regularly  about  every  five  min- 
utes until  the  colony  had  dispersed.  In  an  hour's 
time,  or  just  at  sunrise,  the  whole  body,  with  the  ex- 
ception of  twenty  or  thirty,  evidently  too  weak  to  go 
far  off,  had  left  the  roost.  All  tliis  time  the  din  of  the  gen- 
eral body  does  not  seem  to  diminish,  those  left  behind 
apparently  doing  double  duty  in  the  thanksgiving, 
while  those  going  away,  as  far  as  one  can  hear,  do  not 
fail  to  keep  up  their  cawing.  In  this  respect  they  differ 
from  the  evening  streams,  which  in  the  main  come  in 
with  but  little  if  any  noise.  In  seeing  this  morning 
dispersion  I  think  one  is  impressed  even  more  than  in 
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the  evening  with  the  vast  number  of  crows  consti- 
tuting the  colony. 

In  the  daytime  the  individuals  are  scattered  all  over 
the  surroiinding  country,  seeking  food  in  the  fields, 
along  the  shores  of  bay,  river  and  creek,  one  and  two 
together,  and  then  in  rather  large  flocks  at  the  glue 
factories  and  stock-yards  if  there  chance  to  be  such 
rich  grounds  in  the  neighborhood.  They  disperse  to  a 
radius  of  from  one  to  about  forty  miles  over  the  fields 
and  along  the  water  courses.  I  liave  seen  them  scat- 
tered all  the  way  from  Baltimore  to  Philadelphia  on 
the  one  side  and  to  Washington  on  the  other.  Of  course 
these  crows  were  members  of  two  or  more  colonies. 

Mr.  Rhodes'**  says  that  "during  winter  a  radial 
sweep  of  one  hundred  miles,  described  from  the  city  of 
Philadelphia  and  touching  the  cities  of  Xew  Tork, 
Harrisburg,  and  Baltimore,  will  include  in  the  daytime, 
in  its  western  semicircle,  fully  two  thirds  of  the  crows 
(C  amertcanus)  inhabiting  North  America,  and  at 
night  an  equal  proportion  in  its  eastern  half."  Mr. 
Rhodes  was  evidently  not  familiar  with  the  fact  of 
large  numbers  of  crows  wintering  in  the  far  South  and 
the  West. 

That  they  fly  from  very  long  distances  is  shown  by 
the  fact  that  there  are  usually  a  few  individuals  com- 
ing in  with  the  main  body  who,  upon  reaching  the 
roosting  ground,  are  so  exhausted  as  to  be  unable  to 
fly,  and  can  only  hop  about  as  best  they  may  to  escape 
their  ground  enemies.  Upon  Dec.  1 7,  1887,  were 
caught  two  of  these  crows  which,  if  I  may  so  express 
it,  had  the  jUjer's  cramp,  for  in  every  other  respect 
they  were  apparently  in  good  condition  and  are  now  in 
sound  health.  That  the  muscles  of  flight  had  suffered 
a  partial  paralysis  is  shown  by  the  fact  that  in  the 
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course  of  a  week  they  had  so  much  recovered  that  had 
not  their  wings  been  clipped  they  would  probably  have 
flown  away. 

The  successive  layers  of  autumn  leaves  and  excr&- 
menta  left  by  the  crows  in  winter  have  formed  a 
remarkably  rich  compoet  for  the  naturally  rather  poor 
soil.  Upon  a  6eld  formerly  a  part  of  the  woodland  which 
formed  this  roost,  but  from  which  the  trees  were  cut 
three  years  ago,  much  larger  crops  have  been  produced  1 
than  from  neighboring  fields.  Upon  this  ground  many 
plants  new  to  this  part  of  the  country,  such  as  "  river 
weeds/'  have  been  noticed  by  the  farmers.  In  some  of 
the  excrements  from  this  roost  sent  to  Dr.  Merriam  were 
identified  the  seeds  of  the  sumach  {Rhns  glabra)  and 
com.  but  the  seeds  of  a  species  of  plant  much  more 
numerous  than  either  of  these  could  not  be  identified. 
Among  the  small  stones,  bits  of  brick  and  sand  and 
broken  shells  were  found  fragments  of  Modiola  hama* 
iiis  and  Arvicoia  riparius.  Thus  it  is  evident  what  an 
important  part  the  crows  play  in  plant,  and  possibly 
animal  distribution. 

In  this  colony  I  have  identified  both  the  commoa' 
crow  {Corvus  americanus^  Aud,)  and  the  Fish  Crow 
{Corvus  ossifr<igus^  ITiV^.).  The  two  species  live 
together  very  contentedly,  although  probably  in  the 
main  seeking  different  feeding  groimds.  I  believe  the 
common  crows  are  much  the  more  numerous  of  the 
two  ;  but  on  the  wing  they  are  scarcely  distinguishable, 
except  by  voice,  and  so  the  exact  proportion  of  the 
two  kinds  is  virtually  unattainable. 

It  is  an  interesting  although  rather  discouraging 
operation  to  attempt  to  separate  the  variously  intoned 
caws  and  imagine  the  condition  of  mind  each  one 
represents.     It  is  a  veritable  Babel !    Old  crows,  with 
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voice  like  the  rasp  of  a  file  as  it  plays  on  the 
iligB  of  a  saw ;  middle-aged  crows,  with  long-drawn 
caws  that  have  andante  movements  about  tliera,  des- 
tined to  linger  in  one's  cars  after  the  musical  apparatus 
has  vanished  from  sight ;  and  young  crows,  just  learn- 
ing the  difficult  art  of  expressing  their  emotions,  who 
get  along  excellently  until  all  of  a  sudden  their  note 
terminates  in  something  totally  unexpected,  like  a  boy 
at  the  adolescent  age,  when  he  is  never  certain  whether 
he  will  talk  falsetto  or  base.  But  in  all  these  different 
shades  of  tone' there  is  that  one  unmistakable  nasal 
l)a8is  which  so  clearly  distinguishes  the  crow's  caw 
from  all  other  bird  not«s. 

C.  C.  Abbott'^'  says  :  "  Crows  have  twenty-seven  dis- 
tinct cries,  calls,  or  utterances,  each  readily  distin- 
guishable from  the  other,  and  each  having  an  unmistak- 
able connection  with  a  certain  class  of  actions  ;  some 
of  which,  as  for  instance  the  many  different  notes  of 
the  brooding  birds,  are  only  heard  at  certain  seasons." 
Though  we  may  not  agree  with  such  an  exact  classi- 
fication, yet  it  is  undoubtedly  true  that  crows  express 
uite  different  states  of  mind  by  quite  different  notes. 
A  determination  of  the  exact  nimiber  of  crows  here 
collected  is  not  possible,  but  even  the  most  sober 
observers  place  it  among  the  hundreds  of  thousands. 
As  a  basis  for  an  approximate  calculation,  I  have  made 
the  following  observations  at  the  roost.  With  the  aid  of 
two  friends,  fifteen  different  square  rods,  taken  here  and 
^^ihere  at  random,  were  paced  off,  and  the  number  of  trees 
Hphereon  capable  of  furnishing  roosting  tops  counted. 
An  average  gave  us  nine  and  tliree-fifths  trees  per 
square  rod.  At  any  one  roosting  the  crows  occupy  about 
ten  acres,  or  (H30X9JX 10)  15,300  trees.  If  on  each  tree 
fifteen  crows  roosted— and  that,  if  anything,  is  not  too 
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\a.rgG  an  average^we  should  have  230,400  crowg  in  the 
colony.'  Because  of  the  dun  light  at  simset,  my 
attompts  at  takinj?  instaiiUineous  photographs  of  the 
incoming  streams  of  crows  were  failures.  A  view, 
however,  of  one  of  the  gathering  flocks,  taken  about 
an  hour  before  sunset,  as  it  flew  by  in  a  straggling 
stream,  shows  two  hundred  and  seventy -three  crows 
in  the  photographic  field.  On  this  basis,  the  flying 
time  (an  average  of  a  number  of  observations)  for 
the  bird  to  cross  the  field  being  fifteen  seconds,  in 
three  streams  coming  in  for  one  hour  we  should  have 
199,600  crows.  But  the  streams  toward  the  middle 
and  end  of  the  incoming  are  manifestly  much  larger 
than  the  above,  so  this  number  may  bo  taken  as  a 
minimum  estimate. 

Dr.  Godman**'  says :  "  During  hard  winters  many 
crows  perish,  and  when  stan^ed  severely,  the  poor 
wretches  will  swallow  bits  of  leather,  rope,  rags,  in 
short  anything  that  appears  to  promise  the  slightest 
relief.'*  I  have  often  found  crows  sick  of  various 
disorders  which  I  shall  not  attempt  to  classify,  going 
blind  and  starving,  and  in  the  aggregate  for  a  winter 
many  suffer  the  inevitable  fate  of  mortals.  I  have 
found  as  many  as  eleven  sick  and  recently  dead  crows 
upon  the  roosting  ground  in  one  day,  and  no  doubt  the 
hawks  and  opossums  have  foimd  as  many,  for  they 
are  so  boldly  fond  of  the  birds  as  to  become  noticeably 
increased  in  numbers  in  the  region  of  the  roost  in 
winter,  and  of  their  visits  well  picked  bones  scattered 
about  bear  testimony.  But  the  consimiers  of  crows 
are  not  confined  to  hawks  and  opossums,  for  there  is  an 


'  It  is  difficult  to  realize  the  meaning  of  siich  a  large  number,  and 
perhaps  an  illustration  may  help  iib.  It  happens  that  if  one  c-rov 
came  tn  eurh  M*(-on<l,  ilay  and  night,  it  would  require  Just  64  hours 
for  thia  number  to  assemble. 
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old  colored  man  in  the  neighborhood  who  eats  the  fresh 
birds,  and  when  his  larder  is  abundantly  supplied,  salta 
down  the  crows  for  future  use. 

Having  the  total  population  of  the  colony  and  the 
average  death  rate  we  may  calculate  the  average  age 
of  the  crow.  I  think  that  a  death  rate  of  five  for  each 
night  at  the  roost,  drawn  as  an  average  from  a  number 
of  observations,  is  certainly  not  too  low.  Allowing 
that  during  the  almost  equal  period  the  colony  is  away 
from  the  roost  the  same  number  die,  we  then  have  a 
daily  death  rate  of  ten,  or  a  yearly  mortality  of  3650 
crows.  So  a  colony  of  230,400  individuals  would  be  a 
fraction  imder  80  years  in  dying  off ;  or  in  other  words, 
the  potential  longevity  of  the  crow  would  equal  about 
BO  years.  It  is  well  known,*  at  least  traditionally,  that 
the  crow  is  of  remarkably  long  life,  and  although,  as 
is  easily  seen,  there  ai*o  many  obstacles  in  the  way  of 
anything  but  the  barest  approxinaation,  yet  1  believe 
the  above  calculation  is  f oimded  upon  factors  approxi- 
mately correct. 

Through  the  kindness  of  Dr.  Pattison,  of  Baltimore, 
I  have  been  made  aware  of  a  roost  near  Avondale, 
Carroll  Coimty,  Md.  I  visited  this  colony  March  3d, 
spending  half  a  day  at  the  roost  and  in  the  immediate 
vicinity.  The  crows  here  have  selected  the  slope  of  a 
high  hill  upon  which  is  a  thick  growth  of  deciduous 
trees,  the  oak  and  the  chestnut  prevailing.    This  hill 


'  "This  bird  sometimes  lives  for  a  century  or  more.  ThoRo  hnve 
been  Been  in  sevt-ml  cities  of  Kmnc-e  which'  have  flltained  this  age, 
and  in  nil  <'ountri('8  und  tn  nil  times  it  lias  piiHSK?'!  as  very  long- 
lived. "—Buffon.  ITiMtoire  NatnreUt,  Tom.  XVIH,  177")^  p.  32. 

"The  raven  likeu'lee  is  reported  to  live  lontr,  aometinieM  to  a  hun- 
dred yeant.  .  .  .  But  tlio  crow,  like  unto  hiin  in  mo(>t  things  (excerpt 
in  }rreatnesH  And  voice),  lives  not  altogether  so  lonji,  and  yet  is 
reckoned  amonKst  lon^t  livers," — Biieon,  (juoted  in  KHsuy  on  Com- 
jhiratird  Longevity  in  Man  and  th6  Louer  AmmaU,  Lnnkester,  London, 
1870,  p.  67. 
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belongs  to  a  range  extending  some  fifteen  or  twenty 
miles  from  northeast  to  southwest,  parallel  to  the 
mountains  which,  some  twenty-five  miles  away,  can 
he  seen  from  its  crest.  The  exposure  of  the  slope  is 
toward  the  south,  and  so  the  crows  in  adopting  this 
site  are  quite  protected  from  the  cold  northern  winds 
whifh  prevail  in  winter.  There  are  large  tracts  of 
wotxis  adjoining  this  roost,  but  only  when  driven 
away  by  shooting  do  the  crows  leave  this  favorite 
hillside.  They  have  roosted  here  for  about  ten  years. 
The  general  life  of  this  colony  is  much  as  at  the 
Arbutus  roost,  and  I  should  judge  the  two  colonies  to 
be  of  about  the  same  siie. 

Crow  Leqislation* 

The  legislation  upon  crows  in  Maryland  has  been 
quite  extensive,  the  first  law  for  their  destruction 
having  been  framed  in  1704,  in  connection  with  one 
for  the  destruction  of  wolves.  A  part  of  the  section 
relating  to  crows  is  as  follows:  **.  .  .  Every  person 
that  shall  bring  or  cause  to  be  brought  to  any  of  the 
Justices  of  the  peace  in  any  county  within  this  prov- 
ince the  head  of  a  Crow  with  a  perfect  Bill  shall  be 
allowed  the  sum  of  six  pounds  of  Tol>acco  and  the 
Justice  of  the  peace  before  whom  such  Crows  heads 
shall  be  brought  shall  cause  the  Bill  to  be  eutt  oflT  to 
prevent  the  deceit  of  twice  or  oftener  paying  there- 
fore." This  law,  in  1707,  was  continued  for  three 
years,  then  revived  in  1710.  In  1713  a  new  act  was 
passed  putting  the  squirrels  also  upon  the  list  of  out- 
lawry. This  act  was  continued  in  force  by  supple- 
mentary acts  in  171»3  and  17-^*i.  In  1758  a  new  general 
"  act  to  encourage  the  destroying  of  wolves,  crows  and 
squirrels'"  was  passed.     In  it  we  find  that  "every 
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master,  mistrose,  owner  of  a  family,  or  single  taxable, 
in  the  several  and  respective  counties  within  this 
province  '*  shall  be  obliged  to  produce  **  three  squin^l 
scalps  or  crows  heads  for  every  taxable  person  they 
pay  levy  for  that  year."  The  penalty  of  not  pro- 
ducing the  required  number  of  scalps  or  heads  was 
two  pounds  of  tobacco  for  each  one  lacking,  and  for 
^^any  in  excess  a  hke  allowance  was  made.  This  law 
^Bw88  in  force  for  thirty  years,  when  it  was  repealed, 
¥  and  an  act  specifying  four  squirrel  scalps  or  crows' 
I        he^s  wa«  substituted. 

I  Special  laws  for  redeeming  heads  or  scaljis  in  excess 

of  the  requirements  of  these  general  laws  were  passed 
for  different  and  various  counties  of  the  State,  in  1749, 
'G2  (Baltimore  Co.),  '94,  '95,  '9G,  '98, 1803,  '04,  '07,  -09  and 
'16.  In  1824  all  acta  heretofore  passed  for  the  destruc- 
tion of  crows  in  the  several  counties  of  this  State  wore 
repealed.  Then  new  special  laws  were  passed  in  1826, 
'29,  '30,  '31,  '40  and  '47.  In  1800,  with  the  adoption  of 
the  first  general  code  of  laws  for  Maryland,  Art.  31, 
concerning  crows,  was  inserted.  In  it  was  specified  a 
.bounty  of  OJ  cents  for  each  crow's  head  brought  in, 
provided  an  oath  was  taken  that  the  crow  had  been 
killed  in  the  county  where  claim  was  made.  In  1804, 
'78,  '80  and  '84  (Baltimore  Co.),  the  law  was  repealed 
for  certain  counties.  In  1882,  '84  and  '80  new  special 
laws  associating  with  the  crows  "  hawks  and  big 
owls  "  have  been  passed. 

I  have  consulted  the  general  statutes  now  in  force  of 
all  the  States,  and  find  only  in  one  other  State,  Virginia, 
that  a  law  concerning  the  destriiction  of  crows  is 
extant.  As  early  as  17fJ0  a  law  was  there  passed  re- 
quiring for  every  tithable  six  crows*  heads  or  squirrels' 
scalps.    In  the  Code  of  Virginia  for  1873  the  right  is 
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given  to  each  county  to  "  allow  or  discontinue  rewards 
for  killing  in  such  counties  panthers,  wolves,  foxes, 
wild  cats,  crows  or  blackbirds." 

I  have  read  statements  of  laws  having  been  passed 
in  the  early  days  of  New  England,  and  of  such  large 
numbers  of  crows  having  been  destroyed  in  one  season 
that,  the  crops  for  the  nest  season  suffering  a  like  fate 
from  the  cut- worms  and  other  insects,  the  inhabitants 
by  repealing  the  laws  were  glad  enough  to  encourage 
the  crows  to  come  back. 

Tlie  general  effect  of  these  laws  has  been  to  cause 
the  destruction  of  large  numbers  of  crows.  Dr.  Gx)d- 
man***  has  with  graphic  pen  described  the  methods  of 
hunting  and  slauglitering  them  in  Maryland  in  the 
first  years  of  this  century. 

It  is  interesting  to  learn  from  Mr.  Henshaw  that 
such  near  relatives  of  the  crow,  the  blackbirds  (Argel- 
aius  gubeniator,  Wagl,,  slu^  A,  phoeniceuSj  Linn.)  at 
San  Luis  Obispo  collect  in  the  fall  and  winter  in  im- 
mense tloeks  and  roost  in  the  swamps  of  tulle  (a  kind 
of  bulrush).  They  do  not  come  in  to  the  swamp  in 
streams,  but  in  large  flocks,  and  these  diving  down 
into  the  reeds  are  very  soon  hidden. 

This  dwelling  together  in  large  flocks  is  also  quite 
true  of  the  crow  blackbird  or  puiple  grackle  (Quiticu- 
lus  quiscula,  Linn,),  as  we  see  in  this  latitude  after  the 
breeding  season  and  until  migration,  and  in  the  South 
during  the  winter. 
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PARANOIA. 

A  Study  of  the  Evolution  of  Systematized  i 
Delusions  of  Grandeur. 


Vt  WUXIAX  Kovn,  M.  o. 


The  following  case*  presents  several  featoree  of 
especial  interest  to  the  student  of  systematized  delu- 
sional insanity.  The  slow  beginning,  the  gradually 
increasing  systematization,  and  the  evolution  of  a 
special  talent  into  the  most  prominent  feature  of  a 
chronic  primary  insanity,  developing  in  a  constitution 
showing  original  unstable  mental  equilibrium,  make  i 
it  a  typical  case  of  Paranoia.  ^^t 

Mr.  G.  J  42  years  of  age,  has  been  an  inmate  of  t€^^ 
Bioomingdale  Asylum  since  April  30,  1684.     He  was 

'This  ftrUcle,  under  its  present  title,  wa»premiT<l  f or  the  prew  and 

in  the  bands  of  the  editor  of  thiit  Journal  in  March,  1887,  but  a  com-      i 
bination  of  circumstancvs  ha^*  prov<.'ntiL'<J  \ts  eurlivr  appearance.    At      j 
the  nune  time  the  writer  made  a  translation  of  an  article  by  Dr.      j 
SAglaaon  Fara noia,  p\'in^  au  hiittoriinU  and  critical  reTiev  of  the     I 
study  of  mental  degeneratious  and  ityc^tematized  deltujioa?,  with  a 
complete  biblio^n^pny  of  tlic   literature  of  ftrMem.itixed  insanity.      | 
This  statement  w  nioile  here  to  explain  the  a^)ni^>tnes&  with  which 
the  discussion  on  classification  at  tbe  end  of  thi^  paper  ctoM^s,  it      i 
having  been  hoped  tliat  this  article  and  the  translation   would 
ap[>ear  in  the  same  journal,  thus  makint;  a  coatinuuus  contribution 
to  the  fitudy  of  ^systematized  iiiKanity,  but  thia  haA  not  been  fnnnd 
practicable.     Tbot*e  intere«ted  in  the  diftciiesion  of  J*annioia — a  terra 
to  which  I>r.  Spit/.ka  hoK  g;iven  the  weight  of  his  authority  in  the 
etlition  of  his  Manual  of  Insanitv  in  the  autumn  of  ls(S7 — are 
referred  to  the  article  Paramtia  in  the  Jonrnai  of  yerttfu*  and  Mtntal 
JHmom  for  March  (et  »€g.),  ISaii. 


PARANOIA. 


461 


bom  in  a  New  England  city,  of  American  parents,  and 
his  childhood  and  youth  were  passed  without  any 
special  sickness  or  disease  save  those  common  to  those 
periods  of  life.  As  a  child  he  showed  an  unusual 
fondness  for  drawing,  which  was  noticed  very  early 
by  a  lady  friend  of  the  family  of  some  ariiistic  ability, 
and  she  fostered  and  encouraged  his  natural  inclina- 
tions by  furnishing  him  with  drawing  materials  and 
showing  interest  in  his  progress. 

Ho  attended  the  public  schools  of  the  city  and  was 
considered  unusually  bright,  gaining  special  distinc- 
tion in  elocution.  At  16  he  entered  the  dry-goods 
business  in  the  capacity  of  clerk,  but  became  discon- 
tented, and  after  three  years  came  to  New  York  and 
studied  art.  For  several  years  he  did  work  for  the 
illustrated  weeklies,  making  comic  sketches,  illus- 
trating current  events,  doing  lithographic  work,  and 
employing  himself  in  similar  work  without  gaining 
any  special  advancement.  In  1874  he  went  to  Paris 
and  studied  art  under  Gerome,  remaining  there  eight 
years.  His  life  there  was  full  of  vicissitudes,  and  pre- 
sented sudden  changes  from  luxurious  living  to  dire 
poverty.  Owing  to  his  bright  and  witty  manners  he 
was  much  sought  after  by  wealthy  young  men,  and 
while  entertained  by  them  he  lived  in  much  luxury, 
but  after  their  departure  he  was  obliged  to  exercise  the 
most  rigid  economy,  living,  as  his  father  expressed  it, 
"on  a  herring  and  cracker  a  day.*'  His  life  was  also 
very  dissipated  as  well  as  subject  to  hardship  and 
privation.  In  one  of  his  periods  of  excess  he  had  an 
attack  of  mania  a  potu  in  which  he  cut  his  throat  and 
his  left  arm.  He  bled  freely  and  his  escape  from 
death  was  narrow.  From  that  time  he  has  been  a 
total  abstainer.     An  interesting  companion,  a  quick 
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and  ready  talker,  an  excellent  story-teller,  with  fiasbeft 
of  wit  and  sharp  repartee,  he  presents  a  typical  exam- 
pie  of  the  artistic  temperament  with  its  ready  suscepti- 
hilities,  its  quick  sympathies,  and  its  appreciation  of 
the  beautiful.  Yet  it  is  the  mere  sensuous  part  of  the 
artistic  nature  that  has  been  cultivated,  and  no  firm 
purpose  or  high  ideal  appears  to  have  governed  him; 
and  his  whole  life  has  been  one  of  fitful  changes  and 
impotent  strivings,  ending  in  failure.  A  good  singer 
and  amateur  actor,  ho  frequently  took  part  in  private 
theatricals,  and  at  one  time  thought  of  going  on  the 
stage,  and  oven  played  a  few  weeks  with  a  professional 
company. 

He  returned  to  America  from  Paris  and  began  work 
again  as  an  illustrator  of  books  and  magazines.  He 
opened  a  studio  in  this  city  and  gave  promise  of  a 
brilliant  carcrr ;  but  soon  after  his  return  his  friends 
noticed  a  change  in  his  disposition,  in  a  general  exal- 
tation of  mind  and  a  reckless  expenditure  of  his  limited 
means  for  odd  hits  of  furniture,  swords,  and  bric-a- 
brac  for  the  decoration  of  his  studio.  Everything  that 
was  odd  struck  his  fancy,  and  he  soon  came  to  possess 
a  rich  collection  of  curios.  The  exaltation  increased, 
and  in  the  summer  of  18S3  he  was  troubled  with  in- 
somnia that  continued  for  several  months,  but  the 
first  positive  evidence  of  mental  disturbance  came  in 
November,  when  he  began  giving  away  his  costly 
treasures  and  breaking  up  his  articles  of  furniture, 
saying  that  he  had  no  further  use  for  them.  He  also 
shaved  his  head  and  mutilated  his  body  as  acts  of 
penance.  For  ten  weeks  there  was  a  remission,  but  at 
no  time  was  he  in  his  normal  condition.  On  the  day 
before  his  admission  to  the  asylum  he  was  boisterous 
and  ordered  the  train  to  be  stopped  and  asked  every 


one  to  take  a  drink.  On  admission  he  professed  not 
to  remember  those  actions.  The  next  morning  he  was 
elated  and  demonstrative ;  said,  "  It  is  a  fine  day, 
thank  God,"  and  on  passing  through  a  door,  turned 
around  **  so  aa  to  be  on  the  right  side  with  God.*'  He 
admitted  at  one  time  several  weeks  later  that  his 
actions  had  been  eccentric,  but  later  denied  this,  and 
said  that  he  had  never  been  out  of  his  mind,  and  the 
world  would  soon  see  the  great  work  he  was  to  do. 
By  the  end  of  June  he  had  ceased  to  "  thank  God  '*  at 
the  end  of  every  sentence,  but  stated  that  he  still 
thought  it.  A  day  or  two  later  he  became  stupid  and 
morose,  and  being  asked  the  reason,  replied  '*  God 
knows,*'  and  would  not  answer  any  questions.  The 
second  day  he  became  violent,  and  through  the  night 
was  noisy  at  intervals,  shouting  and  jumping  up  and 
down  in  his  bed.  The  third  day  he  talked  excitedly 
and  made  frequent  use  of  the  expression  "  thank  God.*' 
From  this  point  this  attack  gradually  subsided.  Before 
the  attack  he  had  been  reading  his  Bible  diligently, 
and  in  a  few  days  he  resumed  this  practice  and  became 
silent  and  absorbed,  reading  his  own  thoughts,  as  he 
explained  later. 

Through  the  simimer  he  remained  quiet  and  was 
unwilling  to  converse  with  his  friends,  but  this  condi- 
tion changed  in  October,  when  he  showed  a  desire  to 
converse  on  religious  subjects,  and  told  the  supervisor 
that  he  expected  by  constant  study  to  understand 
every  word  in  the  Bible,  and  that  although  he  had 
been  told  that  this  was  an  impossibility  without  a 
thorough  knowledge  of  the  Greek  and  Hebrew  lan- 
guages, yet  by  faith  and  study  he  hoped  to  attain  the 
desired  result. 

He  was  usually  very  reticent  and  would  only  inti- 
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mate  that  he  expected  to  receive  some  supematiiral 
endowment ;  stated  that  he  believed  the  miracles  of 
the  Bible  and  that  miracles  were  performed  at  the 
present  day. 

Early  in  December,  or  about  a  year  from  the  first 
appearance  of  his  trouble,  another  period  of  exalta- 
tion came  on  ;   he  laughed  at  pathetic  passa^s  in 
plays  ;  quoted  from  Shakespeare  and  the  Bible,  to  the 
annoyance  of  his  fellow  patients ;  spoke  roughly  to  the 
attendants ;  joined  in  the  religious  exercises  at  chapel 
with  more  than  his  accustomed  fervor ;  and  used  the 
expression  '*  thank  God'*  the  same  as  on  admission; 
and  confessed  that  he  could  not  resist  the  impulse  to 
sing  and  shout.   At  this  time  there  was  marked  tremor 
of  the  facial  muscles  and  his  left  pupil  was  larger  than 
the  right.    He  talked  in  a  loud  and  declamatory  man- 
ner and  showed  some  personal  violence.    After  two 
days  this  attack  bt^an  to  subside,  when  he  said  he 
had  been  perfectly  well,  and  spoke  much  of  the  love 
of  God  and  his  trust  that  everything  would  be  made 
clear  to  the  people  here  some  day.    This  attack  was 
agaijj  followed  by  a  period  of  depression  in  which  he 
secluded  himself,  was  unwilling  to  take  exercise^  and 
was  wakeful  at  night ;  and  at  one  time  was  heard  to 
say  that  he  wished  for  some  one  to  kill.    A  period  of 
mild  exhilaration  followed^  in  which  he  spoke  much  of 
the  beauty  of  the  world  being  due  to  the  goodness  of 
God,  and  became  annoying  by  his  frequent  quotations. 
His  actions  became  more  and  more  eccentric  at  this 
time,  but  were  all  due  to  a  consistent  following  out  of 
his  systematized  delusions  on  religious  subjects.     He 
would  never  wear  rubbers,  giving  as  a  reason  that  he 
had  never  done  so,  but  it  is  almost  certain  that  his 
true  reason  was  that  he  had  no  right  to  protect  him- 
self from  any  weather  God  sends ;  stormy  weather  is 
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part  of  the  divine  plan  and  we  ought  to  submit  to  it 
without  murmuring.  For  the  same  reason  he  is 
unwilling  to  wear  gloves  even  in  the  coldest  weather, 
saying  that  his  faith  keeps  him  warm  and  free  from 
disease.  If  allowed  to  do  so  he  would  keep  his  window 
open  to  its  fullest  extent  even  during  the  coldest 
weather,  because  the  pure  air  of  heaven  is  from  God, 
and  man  therefore  cannot  be  harmed  by  it.  An 
arrangement  of  his  window  so  that  he  can  open  it  but 
a  few  inches  he  looks  on  as  tyranny  and  a  gross  abuse 
of  power,  but  he  submits  because  it  is  part  of  his  dis- 
cipline. Early  in  January,  1885,  delusions  of  persecu- 
tion developed  for  the  first  time,  and  he  complained 
that  some  one  entered  his  room  at  night,  and  he  con- 
cealed a  billiard  cue  to  attack  his  supposed  visitor. 
This  was  accompanied  with  mental  disturbance,  and 
he  became  declamatory  and  tivlked  of  "God's  bright 
sunlight,"  to  the  annoyance  of  others.  About  this 
same  time  he  began  to  mix  dried  geranium  leaves  with 
his  tobacco,  so  that  "by  the  grace  of  God  he  might  bo 
benefited  by  them."  He  reproached  the  house-steward 
for  shooting  cats,  and  told  him  to  put  a  note  in  the 
basement  where  the  cats  would  see  it  stating  that  the 
cats  were  no  longer  wanted  here,  and  "  if  he  only  had 
faith  of  the  right  sort  the  cats  would  no  longer  trouble 
him."  Soon  after  this  he  one  day  removed  a  con- 
siderable portion  of  his  clothing,  tied  a  red  handker- 
chief about  his  head  and  began  stamping  up  and  down 
liis  room.  Being  asked  the  meaning  of  this  conduct, 
he  shouted, "  Go  and  read  the  second  chapter  of  Genesis 
and  you  will  see  what  the  Lord  says.'*  Bearing  in 
mind  his  later  ideas  of  the  progress  of  the  Holy  Spirit 
from  Adam  up  to  Christ,  it  seem.8  probable  that  at  this 
time  he  began  his  spiritual  pilgrimage  from  the  garden 
of  Eden  through  the  various  prophets  until  he  shall 
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finally  reach  and  become  part  of  the  Deity.  For  the 
next  few  days  he  remained  constantly  in  his  room, 
reading  his  Bible  and  making  grotesque  motions  or 
gestures  before  it  in  the  hope  that  it  might  be  revealed 
to  him.  A  mouth  lat^r  he  stated,  in  reply  to  questions, 
that  he  considered  himself  a  martyr  and  most  unjustly 
confined  ;  that  he  was  perfectly  well  in  spite  of  his 
queer  ac^tions,  singing  and  talicing ;  that  he  had  been 
slandered,  and  expected  to  go  down  to  his  grave  a  per- 
secuted being.  He  now  began  picking  up  bits  of 
string,  stones,  tinfoil,  tobacco,  tallow  candles,  leaves 
and  dirt,  jumbling  them  all  together  in  his  pocket. 
They  did  not  appear  to  be  collected  from  the  mere  love 
of  hoarding  a  mass  of  trifles,  so  often  shown  by  the 
insane,  but  were  saved  because  everything  is  of  value 
in  this  world  and  nothing  should  be  thrown  away,  for 
to  pass  such  things  by  shows  a  neglect  of  God's  good 
gifts  to  man.  To  remove  these  and  to  take  his  Bible 
and  fantastic  decorations  away  was  to  persecute  him, 
but  he  would  not  complain  and  would  bear  it  in 
silence  as  it  was  part  of  his  discipline.  Throughout 
all  these  gradual  changes  and  evolutions  of  his  fancies 
into  systematized  delusions  the  artistic  element  always 
predominated.  Burnt  matches,  pine  cones,  sticks  and 
stones,  were  all  arranged  with  his  gay-colored  hand- 
kerchief into  odd  fantastic  shapes  that  immediately 
struck  the  eye  on  entering  his  room.  In  the  autumn 
of  188fi  there  was  a  return  of  his  delusions  of  persecu- 
tion, and  he  said  that  one  of  the  attendants  had  put 
an  evil  eye  on  him,  and  that  he  had  seen  his  physician's 
oye  change  from  blue  to  brovm.  During  the  succeed- 
ing winter  he  was  inclined  to  expose  himself  to  cold 
mon*  than  ever,  and  if  permitted  to  do  so  would  stand 
without  clothes  in  his  room  on  the  coldest  nights  with 
windows  raised  to  show  that  his  faith  kept  him  warm^ 
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and  in  the  morning  would  break  the  ice  in  his  pitcher 
and  take  a  cokl  bath. 

Regarding  inau*s  Bpiritual  nature  he  said  that  each 
person  is  being  continually  worked  on  by  different 
spirits  which  the  normal  man  is  able  to  hold  in  check 
and  prevent  from  getting  the  upper  hand,  but  when 
the  Bpirits  once  get  the  control,  then  the  individual 
is  completely  dominated  by  them  and  loses  his  per- 
sonality. People  complain  of  heaviness  of  the  head 
because,  as  they  say,  one  hemisphere  of  the  brain  is 
not  in  good  condition,  but  this  is  all  nonsense,  for  the 
two  hemispheres  represent  ttie  male  and  female  parts 
of  the  individual,  and  when  the  head  aches  there  is 
discord  in  the  household,  as  in  the  ordinary  troubles 
between  man  an<l  wife. 

In  the  summer  of  1880  he  began  a  drawing  that 
should  illustrate  the  evolution  of  the  Holy  Spirit 
through  the  various  Biblical  personages,  beginning 
with  Adam  and  ending  with  Christ.  This  and  five 
others  that  he  drew  with  slight  variation,  appear  to 
represent  the  complete  systematization  of  his  delusions 
and  the  complete  theology  that  he  has  evolved  through 
his  years  of  study  of  the  Bible.  Mythology  is  mingled 
in  with  the  theology,  but  to  his  mind  it  is  an  integral 
part  of  the  whole  and  cannot  be  separated.  His 
description  of  the  diagram  is  here  given,  written  in 
red  ink  in  the  original  as  typifying  the  redeeming 
blood  of  the  Saviour. 
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So  alt  the  penerationB  from  Abraham  to  I>avid  are  fourteen  genera- 
tions; ami  from  I>avid  iinlil  the  carrying  away  into  Babylon  are 
fourteen  generfttioni* ;  an<I  fntm  the  carrying  away  into  Babylon 
onto  Chrint  are  fourteen  generations. — St.  Matthew  1st,  17th. 
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SMiofthe  Germ.— From  Adam  until  the  Flood  the  Holy  Seed 
alfted  through  man'a  nature  until  it  wad  concentratoJ  in  the  fami  _ 
of  Noali.     That  which  was  thoroujjhlv  heaallv  i>eriahinji  in  the 
Flood.     This  period  marks  tlio  fin*t  ^^ealing  of  the  Soul  or  firat  step 
towar<U  \\\Q  mystical  body  of  Christ. 

Seal  of  the  Zodiac. — From  the  time  of  Noah's  descent  from  the  Arfc 
until  Lot'n  fliL'ht  from  Rodom  and  God's  re-naming  of  Abram,  nature 
strove  with  the  Holy  Spirit  in  mun.  and  God  finally  gathered  the 
lloly  Si'i'd  into  the  UmIv  of  Abram,  thereby  rejteneratinc  him,  so  He 
re-named  him  and  callixl  him  Abraham,  'fhus  transpirwl  the  aecond 
sealing  of  the  soul. 

.Swif  o/  (he  I'xctlne  7'ribe»  of  Tirrael. — From  Abralmm  until  the  move 
into  Egypt  is  prefigured  the  third  seal  of  the  soul,  when  man's 
Bclf-relianL-e  waj^  broken  and  bi«  spirit  made  to  seek  a  force  arealer 
than  thai  witliin  hinmvlf.  Joseph  is  here  made  the  bright  and 
shining  li^ht,  the  husbandman  of  all  that  w^as  great  and  good. 

Seiil  of  AoHdama,  or  IiUnMly  Sftil. — From  Joseph  through  vears  of 
cruel  servitude  and  oppression,  until  the  birth  of  Mosee,  agam  rolled 
the  seed  through  man,  winnowing  itAelf  and  gathering  force  to  be 

futht-red  in  the  bosom  of  Moses,  the  coming  leader  of  the  people  of 
sniel  and  servant  of  God.    So  God  has  typitled  the  fourth  sealing 
of  the  soul. 

SmI  '*fthe  Holy  Stonet. — From  the  birth  of  Closes  until  the  rrossing 
of  the  Red  Sea  and  the  destruction  of  the  Egyptian  host,  passes  the 
fifth  sealing  of  the  seed  and  sealing  of  the'soul.  God  leading  hia 
people  from  their  religious  rites  and  BU|«*rstitiouR  observances  in 
Egypt,  and  prei>aring  tliem  for  a  higher,  holier  religion. 

S*ai  of  the  Prophet. — From  the  Red  Sea  to  the  promised  laod^ 
occurs  the  sixth  scaling  of  the  soul.  Here  was  given  the  law  of 
boundaries  and  limitations,  and  the  soul  was  turned  Imck  upon  itself 
and  forccil  to  prove  the  aineerity  of  its  faith  and  Ivclicfa. 

Seal  of  the  .*<'««.— From  the  promised  land  until  the  coming  of  John 
the  Baptist  and  Jcsu!<  Christ,  paseesaperitxl  which  marks  the  seventh 
sealing  in  the  existence  of  the  soul.  During  this  jicriod  arose  many 
prophets  who  were  the  spiritnal  fathers  in  Cbnst  to  the  |>eople, 

fireiiaring  grmluaUv  for  the  final  development  of  the  perfect  Christ, 
he  Kedet-mer  of  all  mankind,  God's  regent  upon  earth. 

The  S4tiil  must  pass  through  all  these  stages  of  purification  before 
it  can  einer  the  Christ,  after  which  it  posses  into  the  priesthood  of 
Mulchiiedok. 
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Unfortunately,  the  particular  chart  on  which  he 
illustrated  this  Progi-ess  of  the  Holy  Spirit  was 
destroyed.  He  made  twelve  of  these  charts  altogether, 
one  for  each  of  the  tribes  of  Israel,  but  he  tore  up  all 
but  four,  three  of  which  were  happily  given  away,  so 
that  he  has  one  only  in  his  possession  now.  During 
the  summer  and  autumn  of  lySG  he  worked  several 
months  on  these  charts,  elaborating  them  with  the 
greatest  care.  They  were  all  colored  in  tlie  most  deli- 
cate manner  with  water  colors,  and  the  delicate 
shadings  make  it  extremely  hard  to  give  in  black  and 
white  an  adequate  idea  of  the  beauty  of  the  design. 
Two  of  these  charts  are  here  given,  being  reproduced 
from  photographs.  He  has  made  no  such  elaborate 
description  of  these  as  of  the  first  one,  but  the  design  with 
the  dove  in  the  centre  corresponds  with  some  closeness 
to  the  one  whose  description  has  been  given.  In  the 
centre  is  the  dove  representing  the  Holy  Spirit,  and  sur- 
rounding it  are  the  different  crosses  given  in  the  Arcana 
Vitae,  and  a  close  study  will  show  the  seven  crosses, 
most  ingeniously  worked  together.  It  is  probable  that 
in  looking  at  the  design  closely  for  the  first  time  one  wiU 
suddenly  see  a  new  cross  take  shape  before  his  eyes,  and 
this  indeed  is  what  the  patient  says  occurs  with  him. 
In  describing  the  crosses  he  will  say,  for  example,  that 
in  drawing  the  cross  of  St.  Andrew  the  lines  suddenly 
took  a  new  shape  and  he  foimd  he  had  also  made  a 
cross  of  St.  Micliael.  This  to  him  is  a  matter  of  deep 
significance,  and  he  feels  that  his  work  is  directly  con- 
trolled by  a  higher  power,  and  that  the  work  of  his 
fancy  is  really  inspired. 

Outside  these  central  crosses  are  the  names  of  three 
ancient  deities  wlio  were  eacli  characterized  by  some 
special  attribute,  and  under  these  the  parts  of  the 
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bcMiy  that  Mr.  G.  conceives  these  deities  espeeiaiSj 
to  have  represented,  and  then  conses  the  naxne  of 
the  Biblical  personage  in  whom  these  elements  were 
finally-  exemplified  and  embodied.  To  the  left  of 
the  dove  is  Venus,  representing  Blood,  exemplified  in 
Moses ;  above  is  Osiris,  representing  Flesh,  embodied 
in  Adam;  and  to  the  right  Psyche,  representing  Water, 
typified  in  Noah.  These  three  are  but  the  gross  and 
material  parts  of  Man,  representing  indeed  neoeesanr 
steps  in  his  progress  through  life,  but  secondary  and 
subordinate  to  the  higher  part  of  his  nature  repre- 
sented by  Truth  and  the  Spirit, — which  received  their 
ultimate  embodiment  in  Christ, 

The  Lion,  denoting  Might,  and  Eagle,  signifying 
Emulation,  are  the  same  in  this  design  as  in  the  first, 
but  it  is  uncertain  just  what  symbolism  is  connected 
with  the  serpent  twining  about  the  cross,  and  the  open 
book  crossed  by  a  sword  and  pen,  unless  indeed  this 
last  may  mean  the  Bible  with  the  emblems  of  peace 
and  war  lying  quietly  within  it,  and  it  seems  not 
imlikely  that  the  serpent  is  emblematic  of  the  Betrayal. 
For  the  rest  of  the  design,  however,  we  need  make  no 
inferences,  as  it  corresponds  closely  with  his  descrip- 
tion. 

Outside  of  the  circle  enclosing  the  crosses  are  the 
seals,  sealing  the  Holy  Spirit.  In  the  large  light 
triangles,  or  rather  rays  of  the  sun,  are  given  the 
names  of  the  twelve  apostles,  forming  the  Seal  of 
THE  Prophet.  Above  these,  in  the  same  space,  are 
the  signs  of  the  zodiac  in  the  extreme  points  of  the 
triangle,  with  the  names  of  the  parts  of  the  body  under- 
neath that  these  signs  correspond  to  in  the  ancient 
mythology ;  this  forms  the  Skal  of  tbb  Zodiac. 
Between  these  large   light  colored  triangles  are  the 


iwerve  holy  stones,  represented  as  ovals,  and  with 
their  names  plainly  distinguished  in  the  cut,  making 
the  Seal  of  the  Holt  Stones.  In  the  small  triangles 
directly  above  the  Holy  Stones  are  given  the  names  of 
the  twelve  tribes  of  Israel,  but  the  color  of  these  in  the 
chart  (vermilion)  is  such  that  the  lettering  does  not 
come  out  in  the  photographic  negative.  This  gives 
the  Seal  of  the  Twelve  Tribes.  Directly  beneath 
the  Holy  Stones,  filling  in  the  space  between  the 
bottom  of  each  large  triangle,  is  the  Seal  of  the  Germ, 
colored  dark  green,  and  running  down  on  each  side  of 
the  top  of  these  large  triangles  are  small  triangles, 
colored  dark  red  and  forming  the  Seal  op  the  Acel- 
dama or  Bloody  Seal.  On  the  circumference  are  the 
names  of  the  constellations  of  the  zodiac  and  directly 
under  these  the  names  of  the  corresponding  months  of 
the  year,  and  under  these  again  are  the  mj-tholog^cal 
representations  of  the  constellations,  Leo  (July)  being 
at  the  top,  and  then  in  order  to  the  right  come  Virgo 
(August),  Libra  (September),  Scorpio  (October),  Sagit- 
tarius (November),  Capricornus  (December),  Aquarius 
(January),  Pisces  (February),  Aries  (March),  Taurus 
(April),  Gemini  (May),  Cancer  (Jmie).  This  gives  the 
last  sealing  of  the  Seed,  the  Seal  of  the  Svs. 

It  will  be  seen  that  beginning  at  the  circumference 
at  any  point  and  going  toward  the  centre  there  is  a 
complete  astronomical  representation  of  the  season  of 
the  year,  first  the  name  of  the  constellation,  then  in 
succession  the  month,  the  constellation  depicted  pic- 
torially,  the  sign  of  the  zodiac  and  the  part  of  the 
human  body  con-esponding  in  the  old  astronomy  to 
this  sign  of  the  zodiac. 

The  second  chart  is  by  no  means  so  elaborate  as  the 
first.    In  the  centre  is  a  representation  of  St.  George 
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slaying  the  dragon,  and  surrounding  this,  beginning 
at  the  left,  are  inscribed  the  legends  Faiths  Hope, 
Charitff,  Love.  Here  again  the  colors  in  the  original 
are  such  that  the  lettering  does  not  come  out  well  in 
tlie  photographic  negative. 

After  finishing  these  symbolic  religious  charts,  Mr, 
G.  hafl  a  long  period  of  inactivity,  giving  up  painting 
and  drawing  completely,  and  spending  much  time  in 
reading  tlie  Bible.  During  these  inactive  periods  he 
lies  down  a  great  deal  of  the  time,  lying  flat  on  his 
back  and  looking  upward  ;  and  he  often  has  a  cane  or 
some  small  article  in  his  hand  that  he  twirls  or  tosses. 
This  inactive  period  lasted  for  several  months,  when 
he  again  took  up  his  artistic  work,  this  time  modeling 
in  wax.  After  making  several  small  designs  ho  began 
and  completed  two  large  representations  of  Comedy  and 
Trageify,  illustrations  of  which  are  given  from  photo- 
graphs of  the  plaster  casts  given  to  the  writer.  His 
passion  for  the  odd  and  fantastic  is  here  again  well 
exemplified. 

An  excellent  conception  of  his  mental  twist  can  be 
obtained  from  a  description  of  his  room,  for  here  his 
fancy  has  been  given  full  play  and  he  has  been  per- 
mitted to  decorate  this  as  he  chose.  Over  the  inside 
of  the  door  hangs  a  curtain  on  which  are  stitched 
various  designs  cut  out  of  red  cloth.  The  curtain  is 
made  of  three  pieces  of  gray,  yellow  and  red  flannel, 
and  in  the  centre  is  the  word  CHARITY,  with  a  sword 
piercing  it  through  the  centre.  Below  this  is  Fortune's 
wheel,  and  under  this  three  turtles.  On  the  upper 
third  is  a  dragon,  with  a  fuU  moon  in  the  left  hand 
comer,  and  the  designer's  initials  woven  fantastically 
together.  A  bat  with  outstretched  wings  is  on  either 
side  of  the  centre  design. 
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Behind  this  curtain  several  months  ago,  but  since 
taken  down,  he  had  placed  a  horse-shoe  to  which  wa« 
attached  a  small  chain,  through  wliich  passed  a  piece 
of  bamboo  on  one  end  of  which  was  a  piece  of  castor 
and  on  the  other  several  bits  of  wire.  These,  as  is  the 
case  with  everything  he  thus  puts  up,  all  had  some 
symbolic  meaning,  but  he  took  offense  If  they  were 
ever  alluded  to. 

On  the  outside  of  the  door  is  tacked  up  a  circle  cut 
from  thin  wood  with  a  scroll  saw.  At  the  four  quad- 
rants of  this  the  circumference  is  broken  by  the  pro- 
jection of  a  portion  of  the  wood  in  such  a  way  that 
the  four  together  form  the  ends  of  a  Greek  cross ;  but 
instead  of  the  cross  being  continued  through  the  circle, 
the  interior  of  tliis  is  taken  up  with  an  elaborate 
design,  delicately  sawed  out,  in  which  is  woven  the 
letters  a  and  w,  alpha  and  omega.  The  design  is  l)r()ught 
out  clearly  by  being  placed  over  red  paper,  and  a  little 
red  paper  triangle  is  placed  at  each  end  of  the  cross, 
thus  forming  a  cross  of  a  difFerout  kind. 

On  the  head-board  of  the  bedstead  he  has  placed  a 
circle  carved  out  of  soft  wood  and  with  the  rays 
gilded  to  represent  the  sun  ;  and  in  the  centre  of  this 
in  a  somewhat  intricate  design  are  the  symbols  a  and 
w  again,  alpha  and  omega.  Tliis  emblematic  sun 
comes  directly  above  his  head  when  lying  down.  (In 
photographing  this  the  camera  had  to  be  placed  at  the 
side  so  that  the  circle  is  distorted.) 

His  bureau  is  always  arranged  with  the  most  scrupu- 
lous exactness,  every  article  having  its  particular 
place.  When  the  photograph  of  the  bureau  Avas  taken 
there  were  not  so  many  triileK  on  it  as  there  have  been 
at  other  tunes,  but  the  illustration  shows  well  the 
systematic  order  in  which  everything  is  placed,  and 
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on  this  occasion  no  special  arrangement  had  been  made, 
but  it  was  in  its  usual  condition. 

While  in  his  room  he  wears  a  green  soft  felt  bat 
decorated  with  a  feather  and  his  modeling  stick,  and 
on  leaving  his  room  this  is  always  placed  over  his 
water  pitcher  as  shown  in  the  cut.  There  are  much 
fewer  articles  on  the  hat  now  than  in  the  summer  of 
1886 »  when  he  had  covered  the  hat  with  the  following 
articles  :  two  steel  watch  chains,  nine  buttons,  a  child's 
toy  tin  spoon  and  plate,  part  of  a  suspender  buckle, 
two  brass  covers  to  cachou  boxes,  one  ladies'  rubber 
hair  pin,  one  necktie  clasp,  two  brass  labels  from  a 
fruit  jar ;  the  point  of  the  hat  was  surrounded  with  a 
lurgt;  stfcl  ring,  and  the  edge  was  turned  up  at  the 
back  and  tacked  to  the  hat  with  a  fancy  Japanese 
button.  The  green  ball  on  the  bureau,  over  which  the 
steel  ritig  is  placed,  was  formerly  in  the  crown  of 
the  hat. 

At  this  tune  he  was  wearing  a  pair  of  sandals  (origi- 
nally suggest-ed  for  surgical  reasons),  and  he  never 
left  Iiis  roum  without  placing  these  sandals  in  his  room 
and  standing  his  clothes  brush  on  them  at  a  certain 
angle. 

The  light  felt  hat  shown  in  the  cut  he  has  at  present 
discarded,  wearing  only  the  green  one  ;  the  decorations 
on  this  light  hat  approach  somewhat  those  formerly 
on  the  green  one. 

On  the  window  casing  he  has  fastened  some  feathers, 
a  tooth-brush  handle,  one  of  his  modeling  sticks  and 
a  rubber  hair  pin,  all  secured  together  by  a  pair  of 
confectioner's  tongs.  Any  disturbance  of  the  articles 
in  his  room,  or  any  comment  on  them,  greatly  dis- 
tresses him  and  he  gives  an  abrupt  answer  and  turns 
the  subject,  and  with  the  exception  of  the  medical 
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staff  and  the  attendant  who  cares  for  the  room,  no  one 
enters  it. 

Tlie  fall  and  winter  of  1887-88  were  marked  by  no 
artistic  efforts  on  his  part,  but  during  the  spring  he 
took  up  his  painting  and  carving  and  now  (April  1888) 
he  does  some  work  each  day.  He  has  just  finished  a 
series  of  12  water  color  sketches,  and  seven  of  these 
are  here  given  to  show  in  some  degree  his  high  artistic 
ability.  Of  the  six. represented  in  one  group,  the  one 
in  the  upper  left  hand  corner  is  The  Wolf  Slayer, 
then  comes  Puck,  then  Shechinah  or  The  Light  op 
Love,  Shechinah  meaning  to  the  Jews  that  miraculous 
light  or  visible  glory  which  was  a  symbol  of  a  divine 
presence.  In  the  circle  in  which  the  S  is  elaborately 
drawn  is  also  the  word  Abha,  Father.  Of  the  three 
lower  ones  the  one  at  tlie  left  is  St.  Michael,  the  next 
One  of  the  Fates,  and  the  last  the  angel  Sandalphon, 
with  the  Holy  Grail  at  the  side,  and  the  letters  Alpha 
and  Omega  at  the  top  (the  design  must  be  inverted  to 
make  out  the  Omega,) 

The  coloring  on  all  of  these  is  delicate  and  harmoni- 
ous, but  none  of  them  equal  in  grace  the  picture  of 
Lr>'A ;  the  background  of  this  is  a  delicate  blue,  and 
the  effect  of  the  light  and  graceful  floating  figure  is 
very  striking.  This  was  the  last  of  the  series  of  twelve 
to  be  finished  and  the  one  that  he  takes  most  pride  in. 

While  working  on  these  sketches  he  made  at  the 
same  time  the  design  for  a  book-plate,  representing 
Cupid  learning  the  alphabet,  and  the  entire  design, 
he  says,  is  full  of  symbolism — a  favorite  word.  Cupid 
has  his  finger  on  Alpha,  signifying  the  beginning  of 
his  education  ;  above  the  book  is  Cupid's  target  with 
a  heart  for  the  centre,  that  he  has  pierced  with  an 
arrow,  while  the  full  quiver  stands  to  the  right.     The 
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curious  fish  under  the  Veritas  represents  the  ixerz 
of  the  early  Christians,  while  three  crosses  symbolic 
of  the  Christian  religion  are  in  the  upper  left  hand 
comer,  brought  out  by  heavy  shading  of  the  cross 
lines.  On  the  book  of  knowledge  is  perched  the  dove, 
emblematic  of  purity,  while  the  olive  branch  at  the 
left  of  the  book  and  the  pahn  under  the  Fool's  Bauble 
give  still  other  religious  symbols.  The  lamp  of  knowl- 
edge is  burning  brightly  in  front  of  Cupid,  while  at 
his  feet  are  the  square,  compass,  triangle  and  pencils, 
symbolizing  the  designer's  profession. 


In  appearance  he  is  of  medium  height,  well  formed 
and  muscular ;  light  hair,  which  he  keeps  cut  close  to 
his  head  ;  and  light  moustache ;  his  head  is  short  and 
round,  with  but  little  occipital  protuberance.  The 
most  striking  peculiarity  is  the  decided  asymmetry  of 
the  face  that  is  noticeable  at  first  glance.  The  right 
eye  and  eye-brow  are  higher  than  the  left,  and  also 
the  right  side  of  the  mouth,  and  when  he  laughs  this 
is  especially  noticeable.  The  nose,  which  is  well  formed 
and  large,  deviates  slightly  to  the  left.  The  left  ear 
ia  smaller  than  the  right  and  lies  close  to  the  head, 
while  the  right  turns  outwards.  The  whole  right  side 
of  the  head  appears  larger  than  the  left,  and  this  is 
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shown  by  the  accompanying  map  of  his  skull  taken 
by  a  hatter.  There  is  a  wide  range  of  normal  varia- 
tions in  skulls,  but  in  the  present  instance  it  seems  not 
unfair  to  connect  this  with  the  other  evidences  of 
asymmetry.  In  walking  his  head  is  invariably  tipped 
toward  the  left  shoulder,  and  in  addition  his  hat  is 
tipped  still  further  to  the  left,  so  that  the  one-sided 
appearance  is  very  noticeable.  Besides  these  peculi- 
arities he  carries  his  left  hand  in  his  trousers  pocket  in 
Bunmier  and  in  his  overcoat  pocket  in  winter,  while 
he  swings  his  right  arm  vigorously  to  and  fro.  It 
should  be  said,  however,  that  when  he  had  mania  a 
potu  in  Paris  he  cut  his  left  hand  badly,  and  in  conse- 
quence the  fingers  of  that  hand  are  somewhat  con- 
tracted and  the  circulation  is  poorer  than  in  the  other, 
which  may  account  in  part,  if  not  wholly,  for  his  habit 
with  respect  to  carrying  it. 

His  mental  condition  at  present  is  one  of  mild  exalta- 
tion. He  whistles  and  sings  some,  but  not  enough  to 
cause  annoyance.  For  a  time  he  discontinued  work  on 
the  drawings  of  the  Arcana  Vitae  and  began  carving 
some  designs  on  the  outside  of  a  wooden  chopping- 
bowl.  On  two  sides  appears  the  sign  I  H  S  woven 
together  into  a  monogram  and  surrounded  by  rays 
representing  the  sun ;  and  in  another  place  A  M  for 
Alma  Mater  and  Alpha  and  Omega,  the  M  being 
reversed  into  W,  Other  symbolical  designs  are  drawn 
on  the  sides  of  the  bowl,  and  he  spent  several  hours 
each  day  carving.  Hia  present  work  is  the  carving 
of  another  wooden  bowl,  with  a  lion's  head  in  the 
centre  and  the  legend  Pro  rege  in  tyrannos  surround- 
ing this,  with  elaborate  tracery  deBigns  on  the  sides. 
He  is  perfectly  willing  to  stay  in  the  institution  because 
this  is  part  of  his  discipline  and  ho  must  take  the  good . 
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and  bad  alike.  Insanitx  is  only  a  relathre  term,  he 
says,  and  everr  one  has  to  pass  throogfa  a  condition  in 
which  they  are  what  is  commonly  called  msane.  but 
it  ifi  all  for  their  own  good  and  they  must  not  question 
the  designs  of  Provid«ice.  When  the  tinte  comee  for 
him  to  go  oat  he  wiU  go,  he  says«  and  until  then  is 
perfectly  willing  to  remain.  To  the  ordinary  obsMrer 
he  appears  to  be  a  bright,  intellignt  man  ;  eomewhat 
given  to  oddities  of  dress  to  be  sure,  but  without  the 
striking  peculiaritiee  of  speech  and  manner  chat  the 
huty  expect  in  a  case  of  mental  disease.  There  is  bat 
tittle  mental  enfeeblement,  and  none  that  would  be 
noticed  in  an  ordinary  conversation,  bat  he  is  unable 
to  apply  himself  continuously,  and  months  at  a  time 
may  go  by  without  his  Lifting  a  pencil  or  brash.  He 
is  bright  and  interesting  in  conversation,  and  a  capital 
mimic.  He  recognizes  the  delusions  of  other  patients 
and  often  tells  of  them  with  much  enjoyment. 

A  few  words  only  need  be  said  as  to  the  place  the 
case  should  occupy  in  any  scheme  of  clasHtficataoo  of 
OMDtal  diseases.  The  slow  and  progressive  course,  the 
ocjginal  mental  twist  in  the  direction  of  the  odd  and 
fantastic  in  art*  the  cranial  anomaUee,  the  evolvtioo 
of  systematized  delusions,  and  the  periods  of  dalirioaa 
grandeur  followed  by  morbid  depression,  make  H  a 
tj'pical  case  of  Frimdre  Vtrruckihett  of  the  German 
authors,  or  of  Paranoia  of  the  Italian  and  French 
school ;  or  of  the  Monomania,  Primarif  Monomamia, 
or  Primary  Insanity  of  the  American  and  English 
writers.  C^  all  these  terms  that  of  Paranoia  is  much 
to  be  preferred,  and  it  is  hoped  that  this  word  may 
find  a  detinite  place  in  the  classiiication  of  mental 
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OF  STIMULATING  GANGLION 
CELLS. 


Preliminary  Communication. 


O.  V.  BODQS. 


The  aim  of  this  series  of  experiments  has  heen  to 
ascertain  to  what  extent  changes  due  to  the  functional 
activity  of  the  nerve  cell  can  be  seen  by  aid  of  the 
microscope.  The  work  is  based  on  the  fimdjimental 
idea  in  all  cell  activity,  viz.  that  in  the  resting  state 
the  cell  elaborates  highly  complex  compounds,  and 
that  these  break  down  to  yield  the  energy  by  which 
the  cell  does  its  work.  These  processes  have  been 
studied  and  successfully  demonstrated  by  others  in 
certain  gland  cells.  We  applied  similar  methods  to 
their  study  in  nerve  cells ;  thinking  it  would  be  strftnge 
if  they  should  prove  undemonstrable  in  colls  so  large, 
so  definitely  characterized,  and  which  stand  in  so  vital 
a  relation  to  the  energy  of  the  animal  body. 

For  this  purpose  we  have  used  the  posterior  root 
ganglia.  Fifteen  experiments  were  made  on  frogs. 
One,  the  last  experiment,  was  made  on  a  cat. 

The  preliminary  question  as  to  the  minute  structure 
of  the  ganglion  demanded  attention  at  the  outset.  Mr. 
Nelson,  working  under  the  direction  of  Dr.  Birge  at 
the  University  of  Wisconsin,  counted  the  fibres  in  the 
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posterior  root  and  the  cells  of  the  corresponding  gan- 
glion of  the  frog,  expecting  to  find,  as  Birge  had  found 
for  the  anterior  root  and  motor  cells,  one  cell  for  each 
fibre.  He  counted  about  ten  ganglia  and,  allowing  2  to  4 
per  cent  for  error  in  counting,  found  two  nerve  cells  to 
the  fibre.  This  would  indicate  a  more  complex  struc- 
ture of  the  ganglion  than  Hanvier  supposed.  To  study 
this  point  we  teased  the  ganglia,  using  a  fine  jet  of 
water  instead  of  needles,  and  obtained  preparations 
which  we  think  demonstrate  the  following  points  ; 

1.  Typical  bipolar  cells  do  occur,  two  having  been 
found. 

2.  The  axis  cylinder  of  the  process  is  often  seen  to 
divide  and  enter  the  eel  I  as  a  spiral  and  a  straight  fibre. 

3.  At  the  angles  of  the  "  T  "  the  axis  cylinder  of  the 
cell  process  may  be  seen  to  divide  and  pass  both  ways 
in  the  nerve  fibre,  of  which  it  seldom  forms  the  whole 
of  the  axis  cylinder. 

4.  Two  cells,  in  a  number  of  cases,  have  been  found 
to  imitc  their  processes,  not  necessarily  as  a  cell  junc- 
tion, but  to  aid  in  making  up  the  axis  cylinder  of  the 
same  nerve  fibre. 

If  two  cells  are  connected  with  a  fibre  in  this  way, 
we  a#e  no  reason  why  more  may  not  be.  So  that  we 
may  conclude,  whatever  the  number  of  cells  in  the 
ganglion,  that  our  stimulus  applied  to  the  nerve  trunk 
will  reach  them  all.  They  probably  function  as  bipo- 
lar cells. 

Stimctlation  Experimkkts. 

Results  of  these  may  be  briefly  sunmiarized. 

Four  experiments,  on  frogs,  in  which  curare  was' 
used,  gave  no  decisive  results. 

Five  experiments,  in  which  the  circulation  was  dis- 
turbed, i.  €.  where  the  frogs  were  bled  or  the  capsules 
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of  the  g-anglia  torn  off  with  a  view  to  prevent  rejuvena- 
tion of  the  ceUB»  gave  unsatisfactory  results.  See 
Table  I. 

Before  referring  to  the  tables  it  should  be  stated  that 
several  observers  arrived  independently  at  the  conclu- 
sion that  the  nuclei  of  the  stimulated  cells  looked 
smaller  than  those  of  the  unstimulated.  This  led  to 
the  series  of  measurements  given  in  the  subjoined 
tables.  The  nuclei  were  measured,  long  and  short 
diameters,  in  sets  of  one  hundred  each ;  fifty  stimu- 
lated and  fifty  unstimulated  being  taken  from  as  nearly 
corresponding  sections  of  the  two  ganglia  as  possible. 
The  measurements  were  made  to  the  nearest  fx  under 
a  magnifying  power  of  LeitzOc.  3,  Obj.  7.  (=000  diame- 
ters). The  diameters  were  put  down  in  series,  then 
averaged,  and  this  average  is  given  in  the  tables. 


r 


Table  I, 


Frog  No.  8.  Bled.  Stimulated  7  hours  ;  five  minutes 
of  stimulation  alternating  with  five  minutes  of  rest. 

One  set  of  100  nuclei.  CJanglia  hardened  in  corrosive 
Bublimate. 

AVSBAOK  Dl.iHBTKI»  IK  fk. 

LoQff.  Sbort.  Mean. 

R«BtuiK 14.41  10.09  12.25 

Stimulated 13.80  10.21  12.00 

Staining,  structure  of  protoplasm,  etc.,  not  distin- 
guishable. 

One  experiment,  in  which  the  ganglia  were  sus- 
pended in  normal  salt  solution  while  being  stimulated, 
gave  very  fair  results. 
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Table  II  (Condensed). 

Frog  No.  14.  Ganglia  stimulated,  while  suspended 
in  normal  salt  solution,  3}  hours,  five  stimuli  per 
second,  one  minute  of  stimulation  alternating  with  one 
minute  of  rest. 

Two  sets  of  100  nuclei  each. 


Ss 


o  a 


Average 
Dlamoten. 

II  MO. 

ReBting IS.Ofi 

Stimulated...  13.62 

Difl.  1.44 

Resting 14.34 

Btimnlated... 12.12 


iZmtorti. 
1st  eet.    Measured  by  myself  prv- 
viov*  to  Mr.  W.'s  ineaBurem«iit 
of  2d  eet. 


2d  aet.  Meaaured  by  Mr.  W.  twrt- 
out  knotoMge  of  my  rMulU,  and 
having;  but  one  of  the  ganglia  in 
field  at  the  same  time,  and  not 
knoioinff  which  had  been  stimulaUd 
and  which  not. 


Dlff.  2.22 

Set  1  and  2. 

Resting 14.70 

tjtimulated...  12.87 

Diff.  1.83 


Treating  the  nuclei  as  spheres,  and  computing  the 
volumes  from  the  mean  diameters,  we  have  per  cent 
of  shrinkage  in  bulk  of  nucleus  (resting,  100  percent ; 
stimulated,  67  per  cent)  33  per  cent. 

Differences  in  staining  and  appearance  of  proto- 
plasm not  clearly  in  agreement  with  those  found  in 
frog  No.  7  and  cat.  Treated  by  Gaule's  quadruple 
staining  method,  the  stimulated  cells  stained  some- 
what redder  with  eosin  than  the  unstimulated.  (See 
remark  on  staining  under  Tables  III  and  V.) 

The  best  results  were  obtained  from  experiments  in 
which  the  circulation  was  kept  most  normal  (see 
Tables  III  and  V).  Table  IV  gives  only  a  fair  showing 
for  frog  No.  15,  the  experiment  being  not  altogether 
successful. 


-fig -I 

O  3 

ill 


Resting 15.97 

Stimolated  ..14.81 


Besting 15.78 

Stimulated  ..14.25 


Resting 15.(M 

Stimalated  ..14.22 


Per  cent  shrinkage  in  volume  of  nucleus,  computed 
«8  above,  33  per  cent  (resting,  100  per  cent ;  stimulated, 
67  per  cent). 

It  was  in  this  series  that  the  nuclei  first  appeared 
Bhnmken  in  the  stimulated  cells. 

Staining  somewhat  lighter  in  stimulated  cells^  due 
to— 

1.  Protoplasm  of  stimulated  cells  less  densely  and 
coarsely  granular  and  much  vacuolated. 

2.  Nuclei  more  distinct  in  stimulated  than  in  unstimu- 
lated cells. 

^^Prog  No.  15.   Cerebrum  removed  and  wound  allowed 
j    to  heal  before  the  experiment.    Stimulated  51  hours  at 
I    a  temperature  of  +  35**  C.,  intervals  of  stimulation  and 
rest  being  one  minute. 


Table  IV. 


Hi 


Sets  1  and  2. 

Resting 16.44 

Stimulated 14.73 

Did.  l.ftl        2956 

The  difference  between  sets  1  and  2  may  be  due  in 
part  to  the  different  hardening  agents  used.  It  is 
probably  due  in  part  also  to  the  position  of  the  nerves 
between  the  electrodes  ;  the  nerve  from  the  1st  dorsal 
coming  first  in  the  circuit,  that  of  the  7th  cervical 
third. 

Staining,  in  general,  lighter  in  the  stimulated  gan- 
glion. 

The  experiment  on  the  cat  was  the  most  satisfactory 
of  all,  both  as  to  operation  and  results.  As  anaes- 
thetics are  a  disturbing  factor,  the  optic  thalami  were 
punctured  during  alight  anaesthesia  from  ether.  The 
pulse  and  respiration  remained  normal  during  the 
whole  experiment.  The  right  brachial  plexus  was  laid 
bare  in  the  axilla  and  stimulated,  one  minute  of  stimu- 
lation alternating  with  an  equal  time  of  rest,  for  seven 
hours.  The  cells  of  the  stimulated  ganglion  show  ex- 
treme vacuolation,  whereas  scarcely  any  is  observable 
in  the  unstimulated.  The  nuclei,  besides  being  smaller, 
are  more  irregular  in  outline  in  the  stimulated  than  in 
the  resting  cells.  It  was  noted  independently  by  three 
observers  that  the  nuclei  of  the  capsule  were  shrunken 
in  the  stimulated  cells. 

The  principal  results  thus  far  may  be  summarized  aa 
follows : 


PSYCHOLOGICAL  LITERATURE. 


I.— HISTOLOGY  OF  THE  NERVOUS  SYSTEM. 

T?ie  Structure  and  Combination  of  Ike  Hiatologieal  KUmentt  of  ^  Cen- 
tral NifrwuM  Sy$lem.  FRiDTJor  Nanhen.  Bergens  MuseuniB 
AArsberetntng  for  1886. 

This  paper  of  nearly  two  hundred  pages  ia  in  Englifih  and  contains 
the  autnor'8  views  of  the  minute  structure  of  neni-e  cells  and  fibres, 
chiefly  in  invertebrates.  There  are  eleven  plates.  From  the  study 
of  flpecies  of  molluska,  Cbaetopodee,  Oligochactefi,  Cmstaceans,  ArcIq- 
ians,  and  the  two  low  vertebrates,  Amphioxus  and  Myxiiie,  he  elates 
the  following:  All  nerve  fibres,  or  nerve  tubes,  as  Nansen  prefers  to 
call  them,  contain  one  or  more  primitive  tuhulefl.  Under  certain 
circumstances  these  nerve  fibres  have  been  described  as  containing 
fibrillae  floating  in  a  liquid  contained  by  the  sheath  of  the  fibre.  The 
author  rejects  this  view  and  presents'  his  evidence  for  one  which 
differs  from  it.  Aecordinjt  to  the  view  given,  the  nerve  fibre  is  a 
tube.  TheBu1)divisioii8Within  the  fibre  are  the  ''primitive  tubules." 
and  these  contain  the  "  hyaloplasm  "  which  is  the  true  nervous  sub- 
stance. The  primitive  tuonlei^  are  the  meshes  in  a  sunpurtin^  sub* 
stance  designated  as  "  spon^oplasm,"  a  gubetance  rlescriUed  as  similar 
to  the  neuroglia  which  forms  the  sheath  of  the  nerve  tube  or  fibre. 
We  have  then  within  the  nerve  tube  the  primitive  tubules,  the  wall 
of  each  tubule  being  formed  by  this  spon^oplasm. 

In  the  gtudy  of  \m\  cell,  Nansen  finds  that  one  principal  constitu- 
ent of  the  protoplium  of  the  eell  is  the  primitive  lulinles,  which  have 
there  the  same  structure  that  they  hare  in  the  nerve  tubes.  The 
course  of  these  jiriniitive  tubules  within  the  cell  is  but  partially  made 
ont,  but  they  can  be  seen  at  times  to  run  in  circlcsnbout  the  nucleus, 
and  thus  give  to  the  cell  the  concentrically  striated  apt>cariinee  which 
has  often  1>een  described.  Reside  this  there  is  u  biKingiupIasoiic 
reticulation  in  the  cell  body,  so  that  the  hyaloplasm  tilling  these retioi' 
lationsan<l  that  in  the  primitive  tubules  go  to  make  up  the  protoplasm 
of  the  cell. 

Regarding  the  nature  of  the  cell  proceeaea,  Nansen  follows  Golgi 
in  every  particular.  All  the  processes  save  one  are  protoplasmic,  aM 
tliese  have  probably  a  nutritive  function.  The  remaining  prolonga* 
tion.  the  axis  cylinder  process,  is  always  branched  and  belongs  to 
one  of  two  types:  that  where  the  identity  of  the  axis  cylinder  is 
almost  at  once  luKt  by  profuse  branching,  or  that  in  which  it  gives  off 
braDches  but  at  the  same  time  maintains  its  identity  and  posses  to 
the  periphery. 

Theanthor  next  proceeds  to  the  examination  of  the  dotted  siib- 
stano.*  of  Leydig.  Fie  concludes  that  it  is  formed  of  tubes  and  fihrillae 
which  do  not  anastomose  with  each  other,  but  form  a  close  web  or 
plaiting.  The  term  fihrillae  is  used  in  this  case  to  designate  very  fiue 
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central  medullary  BubntJince.  Both  cells  and  central  substance  con- 
tain something  reaembUng  mveline.  This  myeline  aeiMirat^^s  the 
fine  variccute  ftbrea  which  make  up  the  truly  nervous  part  of  the 
central  stilwtiince.  This  latter  is  considered  aa  the  honiologue  of  the 
■white  matter  in  the  vertebrates.  Nostnicture  is  found  which  correa- 
}H>ndH  with  the  neuroglia  of  the  vertebrates. 

There  is  a  detaiJod  account  of  the  course  of  the  lihres  in  thu  (cani^lia 
in  dilTeront  forms,  and  also  several  generalizations  as  to  the  function 
of  cells  frnm  their  form  ami  arrau^i^'ment.  The  reviewer  finds  the 
evidence  inconclusive  on  many  of  the  pointa  stated  above. 

Zur  Anatomic  du Nenantvttmutder  Oymnophiorun.  J.  WALnsciiHiDT. 
Jena.  Zeitscbr.  fiir  Naturwiasenschaft,  Bd.  XX,  S.  461. 

Under  Wiodcrsheim's  direction  the  author  has  made  n  study  of 
the  braiu  and  cranial  nerves  in  this  Interesting  order  of  the  am- 
ptiihiu,  the  reprnsentativcaof  wliich  have  rudimentary  sense  organs 
and  no  limbs.  The  olfactory  divisiuu  of  the  fore-brain  is  well  de- 
veloped, the  cerebral  hemispheres  not  remarkable,  the  inter-brain 
very  poorly  developed,  the  mid-brain  undivided,  the  hind-brain 
wanting,  and  the  after-brain  moderate.  The  pineal  (;land  is  very 
nidimentary.  Of  the  cranial  nerves  down  to  the  tenth,  the  seconrl 
is  mdimenuiry,  corresiwindins  with  the  very  poorly  developed  eyes  ; 
the  fourth  and  sixth  cannot  be  found,  and  the  eighth,  if  represented 
at  all,  is  only  present  as  the  merest  rudiment,  corresponding  with 
theabeence  of  anv  auditory  mechanism.  The  chief  interest  contrea 
in  the  first  pair,  'there  are  two  roots  from  each  olfactory  lobe,  a  ven- 
tral and  dorsal.  The  former  iabewtdeveloijed.  In  theojiinlonof  W. 
the  ventral  represent**  the  pair  usimlly  found  in  the  vertebrates, 
white  IhcMlorsal  root*i  have  been  secondarily  acquired  by  this  order, 
which  is  practically  reduced  to  this  dingle  special  sense  of  smell. 
Thecondition  of  the  parietal  eye  as  indicated  oy  the  very  rudimen- 
tary state  of  the  pineal  glaud  and  the  absence  of  any  parietal  foramen, 
is  also  a  point  of  interest. 

/M  tht  Nerd  En'gentM  Isate  th4  Spinal  Card  in  Anterior  or  Poaterior 
Root*?  Qabkell.  Proceed,  of  the  Phvsiological  Society,  1887, 
No.  1,  p.  4.    The  Journal  of  Physiol.  VlII,  1. 

Opinion  on  this  (>oint  has  been  divided.  The  author  stimulated 
the  peripheral  jwrtions  of  the  sacral  nerve  roots  in  six  rabbits.  The 
anterior  roots  of  the  second  and  third  sacral  nerves  caused  an  erec- 
tion when  stimulated.  The  stimulution  uf  the  j>ost<rrior  roots  pro- 
duced no  clTect.  The  inft^rence  drawn  is  that  vaso-dLlator  fibres  are 
to  be  Uioked  for  in  the  anterior  nerve  roots. 

Zur  Anatomis  de*  FroteSffehim*.  M.  Koeppsm.  Neurolog.  Ceutralbl. 
No.  1,  1888. 

In  Schwalhe's  laboratory  and  under  his  direction  the  author  has 
studied  the  normal  anatomy  of  the  frog's  brain  by  Weigert's  haeniat^ 
oxylin  method  and  carmine  staining.  In  the  preliminarv  account 
here  presented  the  principal  reaulta  are  Rununarized.  TKc  vajrus, 
trigeminus,  and  acusticus  all  have  large  ascending  root^,  whirl)  in 
the  caee  of  the  v^i^us  and  trigeminus  tire  double.  The  main  ascend- 
ing root  for  the  vagiis  is  in  the  lateral  column,  almost  the  entire 
column  being  used  in  this  way,  whUe  for  the  trigeminus  it  Ilea  in 
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the  dorsal  column  ;  the  minor  ascending  root  for  these  two  nerves 
is  fuDnd  in  the  doreal  coniuii.  Tlie  nc-t]8ticus  has  a  three-fold 
ori^n,  (1)  general  nuclear  mass  at  that  level  ;  {2)  from  Iargt<  cells 
which  are  the  repreHentative  of  the  niicleua  of  Deitera ;  (3)  from  a 
rouud  nucleuu  in  the  dorsal  part  of  the  gray  matWr.  The  laive  cells 
stand  in  connection  with  the  root«  of  the  actiHtictui  on  the  one  haml, 
the  root  fihres  bein^  lar^e,  and  on  the  other  appear  to  coiiniH-t  wiib 
the  largest  flbre«  in  the  cord,  these  latter  running  in  the  ventrid 
colnrons  and  entering  the  ventral  nerve  roots.  This  is  enip[Ki6ed  lo 
represent  part  of  the  mechaaiemfor  the  equilibrium  centre.  Fibres 
lying  in  inucti  the  Kiiine  ^Kisition  aa  Mauthner's  Hbres  in  the  fiafa  are 
foun<l  and  homologized  wttli  the  posterior  longitudinal  hundle.  There 
are  no  uninterrupted  tracts*  to  tne  fore-brain,  and  there  \s  nothing 
corresponding  to  a  pyramidal  tract.  There  in  a  well  developed  ven- 
tral commiBsure,  an  inferior  olive,  and  the  nystem  of  fibres  in  the 
forn-brain  is  cnmpUcated,  but  the  individual  fibres  ore  not  bruught 
out  by  hueuiatoxylin.  K.  cuntirma  the  exii^tence  of  a  corpus  cal- 
losum.  The  olfactory  nerves  atart  from  masses  of  Dbres  in  the 
glomcrnli,  therp  being  no  cells  in  these  glomerali,  and  tlie  olfactory 
nerves  are  partially  crossed. 

l/eber  dU  hinteren  NerMn%eun^n,  ihre  Endigung  in  dor  graum  3¥^- 
Miam  deM  RfUkenmarkt*  und  ihr«  centraU  ForUetznng  im  LetaUrm. 
Bbtiitersw.     Ilis.  und  Braune's  Archiv,  1887,  No.  2  u.  3,  S,  12fl. 

Tlie  author  investigated  .Iho  foetal  cord  in  man.  He  distinguish m 
two  groups  of  fibres  entering  by  the  posterior  nerve  roots:  one, 
early  medullated  (about  the  fifth  month)  with  fibres  of  Ur^  caliber 
and  lying  mesial,  the  other  becoming  medullated  later,  with  fibres 
of  small  size  and  lying  liit«ral.  The  former  appear  on  entering  the 
cord  to  run  mainly  to  the  ventral  portion  of  the  column  of  Bardac' 
the  latter  goes  chiefly  to  the  most  i>o8terior  part  of  the  late; 
column,  the  marginal  zone  (Randjsone)  of  Lissauer.  Both  groa_ 
send  8ma]l  iiortions  directly  Into  tlie  gelatinous  substance.  After  a 
longer  or  snorter  course  all  the  fibres  of  the  ijoaterior  roots  enter 
the  gray  matter.  There  are  no  root  fibres  which  pass  directly  to 
the  oblongata.  The  following  is  the  central  course  of  the  two  of>m- 
ponents  of  the  posterior  nerve  roots.  The  fibres  of  the  mesial 
Dundle  pass  in  several  ilirectinns  after  entering  the  gray  matter :  one 
part  goes  to  the  coUimn  of  Clarke,  another  to  the  anterior  coma 
of  the  same  side,  to  there  unite  with  the  cells;  and  a  third  to  the 
anterior  cornu  of  the  other  side,  passing  through  the  anterior  com- 
missure. The  fibres  of  the  lateral  bundle  pass  ccphalad  for  a  dis- 
tance in  the  marginal  zone,  then  end  into  the  small  cells  in  the  po»> 
teriorcomu.  From  the  column  of  Clarke  there  pasaout  fibres  t«  the 
direct  lati'ral  i%rebellar  tract,  others  to  the  ventral  ixirtlon  of  tho 
cohinin  o[  BnnJnch  and  in  part  to  the  column  of  Goll,  and  flnally 
bundles  to  tho  anterior  cornu  of  the  same  side,  and  through  the  an- 
terior commissure  to  the  anterior  cornu  of  the  opx>08ito  tdde.  From 
the  email  cells  in  the  posterior  cornu  pass  fibres  to  the  limiting  layer 
(Qrenzsdticht)  and  to  the  column  of  Goll.  In  thefoetal  cord  the  (h:i»- 
terior  commissure  does  not  contain  any  medullated  tlbres.  From^ 
these  anatomical  observations  the  author  draws  several  physiological 
inferences  which  are  here  i^assed  over. 
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Yeriavf  der  hintertn  WnneifoMm  im  Rwk«nm»rkt;  Aufbau  uiid 
J)»MMration  dtfr  im  hinteren  ThtUs  des  Riiektnmarke*  geUgtnen, 
tMHMn  Subitant  (bet  Tabes).  A.  Takaix.  (Original  in  Hungarian.) 
AbBtractcd  in  Centralbl.  f.  Pfayaiol.  No.  9,  1«87, 

The  main  anatomical  results  of  this  investigation  are  stated  as 
follows:  1.  One  portion  or  the  posterior  root  rtbres  enters  the  gray 
posterior  cornu,  and  the  other  portion  the  white  matter  about  the  poo- 
t«rior  cornu.  2.  Fibrfts  which  enter  the  posterior  cornu  patvt  throuch 
the  substantia  gelatlnosa  and  may  be  lollowed  to  tlic  cells  in  the 
column  of  Clarke.  3.  The  portion  running  to  the  white  matter 
enters  the  column  of  Burdaoh  and  the  {Kwtenor  i>art  of  the  principal 
tract  in  the  lateral  columu,  then  bends  cephalad  and  dittappears  in  the 
posterior  cornua  of  the  next  three  roots.  4.  A  portion  of  the  fibres 
which  come  from  the  cells  of  the  column  of  Clarke  pass  diverKcntIv 
into  the  column  of  Bunlach  and  later  go  to  form  the  column  of  Goll. 
5.  The  second  part  of  the  fibres  coming  from  the  cellfi  of  the  column 
of  Clarke  passes  outside  of  the  pray  matter  through  the  dorsal  portion 
of  Uk!  principal  tract  of  the  latoral  column,  then  turning  dorsad  and 
cephalad  forms  the  direct  lateral  cerebellar  tract.  6.  Tht;  direct 
lateral  cerebellar  tract  and  the  columns  of  (toU  ore  thus  formed 
from  equivalent  groups  of  fibres,  ».  e.  fibres  which  have  passed 
through  cells  in  the  posterior  cornua.  These  fibres  pass  cephalad  in 
the  cord  without  interruption,  and  Iheir  number  of  course  incroasoH. 
7.  The  columns  of  Runiuch  and  the  dorsal  portion  of  the  principal 
tract  of  the  lateral  column  are  also  mainly  composed  of  posterior  root 
fibres  which,  however,  after  a  short  course,  as  stated  above,  enter 
the  gray  matter  of  the  posterior  cornua.  The  author  further  describes 
association  tibrea  between  different  levels  of  the  posterior  cornua. 

Die  hutotoffitchen  Vernnderung  in  dan  periphtriK'Jun  Nernen,  d€n 
Spinalganglien  und  dem  Jtfiekenmarka  in  Folge  wn  AmpuUhtion, 
E.  A.  HoMEN.     Neurolog.  Conlralbl.  No.  3,  1888. 

The  author  worked  on  some  thirty  dogs,  from  a  week  old  to  those 
adult,  and  amputated  the  limbs,  usually  the  hind  leg,  at  the  hip  or 
knee.  The  animals  were  examined  from  one  dav  to  three  and 
a  half  years  after  the  operation.  The  methods  usea  for  the  histo- 
logical investigation  wore  those  generally  employed.  In  all  cases 
the  main  change  was  found  in  the  posterior  cornua  and  the  posterior 
columns  of  the  cord.  In  those  cases  involving  the  lumbar  region 
there  was  also  a  sU^hidecre&se  in  the  number  of  cells  in  the  columns 
of  Clarke.  The  principal  change  was  effected  within  the  first  six 
montlis,  and  the  first  recognir-able  difTerence  occurred  in  the  youngest 
and  most  easily  influenced  animals  at  the  end  of  about  a  week.  The 
operated  side  then  seemed  a  triile  smaller  than  the  normal.  The 
change  took  place  exclusively  in  the  sensory  nerves,  but  only  a 
portion  were  involved,  and  consisted,  in  part  at  least,  in  the  shrink- 
mg  of  both  medullary  sheath  and  axis  cylinder.  The  spinal  ganglia 
on  the  0|)eraled  side  were  slightlv  atrophic.  In  the  anterior  cornua 
it  was  the  postero-Iatcral  group  of  cells  which  was  most  affected,  and 
the  author  looks  on  them  as  sensory.  Whvonly  a  part  of  the  sensory 
nerves  should  be  affected  is  not  clear.  [One  value  of  such  an  invea- 
tigation  is  the  light  which  it  throws  on  tlie  degenerative  change,  the 
atrophv  which  occurs  in  this  case  being  something  quite  diSerent 
from  Wallcrian  degeneration.] 
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Fttmmi^,    Cm.  Jruv.    JbiAtoawcber  Anwifler,  11.  7,  IS87. 

TIm  dOffBftl  Ukj  Tevtral  roote  •riae  froiB  the  cord  in  Petromraoa  ia 
■ach  »  way  that  thc^  ue  noC  mixed,  but  ettch  neire  has  a  aeparate 
dirtrifaatioD.  The  ooneliDOCe  have  eedi  a  spinal  ganglion,  ana  both 
dona)  and  rentral  noolaaTe  rise  to  a  doaaal  aad  v«atnl  branch.  In 
the  altmentofj  tract,  and  intheasrideof  the  he«rt,  ffroap«  of  nerre 
cells  were  known  to  exist,  this  itpiysMitBthe  main  bits  of  informa- 
tion pcMMSsed  prcTioos  to  thu  inTCSticatkm  bjr  Jalin.  He  haa  foomi 
BomKhing  corra^iorndittgto  aBympatnetiesratem,  wbicii  is  described 
as  follows;  Between  the  cardinal  reins  and  the  aorta  lie  g^oape  of 
Rsn^Uon  celU  which  exactly  correspond  in  position  and  nomber  to 
the  individoal  spinal  nerres  and  are  connected,  one  gaoglion  to  the 
ventral  branch  of  each  nerre.  Fibres  connecting  these  ganslia  with 
one  another  have  not  been  found.  The  segmental  guiglTa  have, 
however,  fibres  which  connect  ihvtn  with  a  deeper  series  of  non* 
aennental  once  that  are  connected  with  the  heart,  allmentaxv  tract, 
kidneji,  and  the  re^iroductive  organs. 

The  flTflipatbctic  in  Petromvzon  has  therefore  two  jiecnliarities. 
The  ganglia  forminf;  it  are  not  onitod  by  a  sympathetic  nerve,  and 
since  there  is  a  gan^ion  for  each  nerve  root,  and  the  dorsal  and  ven< 
tral  nerve  rools  are  separater] .  thp  motor  and  sensory  elements  in  the 
Hvmpnthetic  may  be  considered  ns  also  separate. 

3ur   Im  ntff/«  eranittu  d'un  dm^i^on  AumAM    d*   Irsais  dsitB  Javn, 
PiiwALiK.    Compt.  rend.  Cl\,  4,  p.  241. 

In  a  hnman  embryo  of  thirty-two  days  the  aathor  thinks  he  can 
make  out  the  flpioal  type  in  certain  cranial  nerves.  The  trigeminus 
bsH  b*»ldeH  the  motor  portion,  which  is  applied  to  the  ganglion 
Qanseri,  another  motor  portion  which  passes  through  the  gan^ion. 
The  trochlearls  appears  mixed,  receiving  sensory  fibres  from  the 
oorpofs  qoadrlgmntna. 
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Svr  VoniogiiMae  du  eertelet.  E.  LAnootsR.  Bull,  de  racad^mie  rorale 
de  M6d.  de  Belpque,  IV  Serie,  I,  4,  p.  378;  Rapport  officiel 
dcHvre  par  M.  Hommelaere. 

The  author  bae  found  tliat  the  histoloKical  diGfcrentiatioa  of  the 
splniil  cord  precedes  that  of  tho  cerebi'lnim.  Ganglion  celts,  neu^ 
roglia  and  nerve  fibres  form  a  united  whole.  The  nxb  cylinder 
develops  later  and  in  a  different  manner  from  the  rest  of  the  nerve, 
Bjunely,  from  the  paraplasm.  These  results  were  obtained  from  tho 
study  of  t«eciious  in  the  adull  and  developing  chick. 

Btitrag  tur  Aruitottiie  df.9  Taiibttummfngehprn*.  J.  WALDScnxinr. 
Allg.  ZeiUjchr.  f.  Psychiatrie,  XLIII,  4,  5,  8.  373. 

In  a  deaf  mute  forty-six  years  of  age,  who  could  not  write,  the 
weij^ht  of  the  brain  wiia  1140  erams.  f>perculam  j^t.  frunt.  inf. 
and  gyr.  temji.  III.  were  somewnal  less  developed  on  the  left  side. 
The  left  talanil  waes  much  letttt  developed  and  less  convoluted  than 
the  right. 

The  brain  of  a  deaf  mute  girl,  nineteen  yeare  of  age^  also  showed 
the  principal  difference  in  the  island.  In  both  cases  the  limcn 
insulae  was  not  prominent.  The  author  lays  mnet  weight  on  the  con- 
voluting  of  the  ii*liind.  In  four  brains  of  those  not  deaf  mute 
(among  Ibcm  two  of  university  iuHtructora),  the  left  island  was  found 
decidedly  more  developed  than  the  right.  From  which  it  follows 
that  the  deaf-mutism  is  not  necessarily  connected  with  the  atrophy 
of  the  o[>erctdum  and  the  associated  parts. 

IH4  anthri>pologi9eh9  Btdeutung  d«r  fronialen  Oehimentmeiulung,  n«d«t 
UnUnuehuttqtn  uber  den  Windung$iwu*  dst  HtnUrhauptiapp*nt 
und  patAoloffuehtn  WatpinfffresuUaten  aer  msnae^Uehan  mrrUappen. 
Th.  Mrvnert,    Jahrb.  f.  Fsychiatrie,  VII. 

The  view  of  Munk  that  the  frontal  lobes  are  the  motor  centres  for 
thetrunk,  and  thatof  Hitzig  that  they  are  the  seat  of  logical  thought, 
are  l>otli  rejected  by  the  autlH)r.  The  weight  of  the  frontal  lol)e  in 
the  percent,  at  the  entire  brain  mantle  is:  Ftir  tnaii.  42  i>er  cent; 
ape,  36  per  cent ;  dog,  32  per  cent ;  bear,  iki  \*cr  cent ;  a  result  which 
gives  hardly  a  satisfactory  basis  for  the  view  of  Hitzig.  The  in- 
creased development  of  the  frontal  lobes  is  mainlv  due  to  the 
increased  height  of  the  lenticular  nucleus  and  tho  island.  On  tho 
other  hand  it  should  be  lK>rnc  in  mind  that  the  temporal  lobe  is 
proportionately  as  murh  developed  in  man  as  the  frontal.  In  the 
camivora  it  ih  the  parietnl,  in  the  apes  the  occipital,  and  in  man 
the  frontal  lobes  which  are  most  dovelope<l.  The  peculiar  form  of 
the  human  brain  is  due  to  the  upright  |>o6ition  in  man.  The  paper 
contains  much  other  matter  bearing  on  the  relative  development  and 
separation  of  the  lobes. 

Vtbtr  die  Lof4iUtation  der  OehirnkrankheiUn.   II.  Nothhaoku    Verdi, 
d.  VI.  Congresses  fiir  innere  Medicin  eu  Wiesbaden,  1887. 

N.  argues  for  a  moderately  detailed  localiiKatiou.  In  the  case  of 
the  eye,  lesion  of  the  cnneun  and  the  first  occipital  convolution  Oi 
causes  a  heminpia  of  the  retinal  lialves  on  the  same  side.  Injury 
to  the  adjacent  pflrtsof  the  cortex  causes  psychical  blindneB8(Seelen- 
blindbeit),  or,  when  excited,  hallucinatioDB  and  tho  like. 
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He  fixhda  DO  good  eruience  fur  the  deUUed  Icxialization  of  the  ret- 
iaftl  elementii.  It  U  alvavs  a  uocAtion  of  hemiopia.  wiUi  one  poorly 
otnerred  catic,  wberv  an  eighth  of  tho  vino&l  A«Id  was  involved,  u 

Til.  -   view*  on  the  IcxiiHmiion  of  vision  in   the  cortex 

an'  .1  I.  ThecmwcB  nnd  Tho  O,  fr.rm  the  field  fnr  vL^aal 

]  Their  ledon  on  ot '  -n  iopin  ;  on  both,  con- 

[  inwB.    J.  TKeremni'  rtex  is  the  Heat  of  tbtt 

visual  pitjtiires  il'  '  ■*  :>  horv  art*  very  unee^ 

ijiiu-    -i.  If  OD  I  lie  other  part  of  the 

tK'fii'if  '  -' ■''  '  ...■-  LM.-....,  -.li  ...  i..i.-  i...i,  .iljtio,  on  the  i^ther  si'lr, 
the  '  rtex,  witJi  the  exception  of  the  cuneus  ami  Oi,  urr 

throM  ::  -□  there  ticfurs,  o.TnjsPOQding  to  the  former  lusioo, 

hemiopia  And,  to  the  luttor,  psychical  Dlindness. 

The  author  point*  DUt  thtit  in  the  riise  of  the  complete  cortical 
pftnilv»Ls  o(  an  arm,  for  example,  patients  can  often,  with  the  eye* 
cloeeO,  imitJite  with  the  soim"!  arm  the  p«>«ition  in  which  the  pora- 
Wied  one  is  plact^d.  Starting  from  thijt  fact,  the  author  reaelies.  a* 
the  eonilasion  of  an  arpimt-nt,  the  view  that  tht-  ix-ntre  f<ir  what  id 
designated  as  the  muscle  sense  is  in  the  parietal  lube,  while  the 
senMitions  from  the  ekiD  are  centered  in  tho  motor  region,  about  the 
central  c»iovolution». 

The  name  "  p«ychomotor "  for  the  centres  about  the  central  con- 
Tohitions,  for  example,  is  not  satisfactory,  because  a  patient  with 
ii^rtical  prtralysis  is  capable  of  the  mental  process  of  willing  the  move- 
ment t>f  a  |<irt  hnt  cannot  carry  oat  the  operation,  hence  the  ji^yciiica] 
progrua  cannot  ^u  on  in  the  |^>art  which  is  destroyed  and  catiHi«  the 
paralysis.  The  motor  centres  of  the  authors  are*  neither  the  j>1ac«8 
where  the  impnltie  originates,  nor  even  the  jitace  where  tlieee  im- 
pulM«fl  are  co-ordinateff.  but  merelv  8pot#  at  which  they  pass  over  to 
the  (H^ronal  fibres.  The  parietal  lolw  ta  to  be  considered  aa  bearing 
the  same  relation  to  the«e  motor  centres  that  the  part  of  the  occipital 
lobe  about  the  cuneus  and  Oi  does  to  the  visual  (vntre  itself.  The 
author  consiilertf  this  view  capable  of  extension. 

/  mitlMiti  4  il  paridtro.    C.  Qoi^t.    Arch,  dt  Pstchiatrifl,  V'lII,  S.  206. 

Pouchct  ha^  recently  advanced  the  view  that  the  i»ychical  opera- 
tions did  not  take  place  in  the  nerve  cells  proper,  but  in  the  small 
cells,  fv-*>  u.  in  diameter,  describe*!  by  Robin  under  tho  name  of 
myelocyts.  Against  this  view  Golgi  arauee  that  the  cells  in  i^uestion 
have  not  tM>en  proved  to  be  uervoua.  Pouchet  furtherHumiises  that 
each  nenro-epithelia)  element,  aa  in  the  retina,  for  instance,  ii*  in  con- 
nection with  one  of  theae  myelocyte,  and  then  procee^ls  to  calculate 
that  the  perceittion  of  a  moderate-euted  object,  «.  ff.  a  letter  "X," 
would  at  most  nring  into  artivity  a  quantity  of  gray  substance  equal 
to  (WWi  t-nbic  millimcterfl.  (iolp'i  points  out  that  independent  cells 
ami  groups  of  ceils  do  not  exist  in  the  central  nervous  system,  and 
that  we  nave  no  data  for  placing  a  limit  to  the  spread  of  a  stimnlus. 

PhyguAofjUehs  utui  mikrorJitmiseh^  Baiiraege  aw  Kenntnw  der  Xerren- 
teUen  in  d«n  pcripheritrhen  Oanglien,  Anka  Kotl.vukwskv.  In- 
augural Dissertation,  Kern,  1887. 

Following  Khrlich's  method,  the  author  has  stained  the  ganglia  in 
the  living  animal.  The  small  cells  stainc^I  more  inteneelv  than  the 
large,  and  the  reaction  appeared  to  he  neutral  or  slightly  alkaline. 
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The  sludy  of  hardened  specimens  showed  that  the  character  of  the 
ccIIh  coiiM  he  infem^d  from  tlie  fonn,  and  that  the  chromophile  cells 
alwavs  had  a  greater  affinity  for  the  metal  solutions  than  the  chro- 
mopfiohe.  Stjiining  \&i  to  the  conelusion  that  lack  of  chromatin 
matter  in  the  nucleus  was  accompanied  by  staining  of  the  protoplasm 
by  varioua  reagents. 

Stir  la  morpKologie  e^mparfy  du  eeneau  dst  IfuedtM  0t  Sm  OrustaeM. 

H.  ViLLAVKs.    0»inpt.  rend.  CIV,  7,  p.  444. 

In  insects  and  derai»oiift  the  brain  consists  of  three  parts,  homo- 
logous with  three  ganglia  of  the  ventral  chain.  The  anterior  inner- 
vatestheeyes  ;  the  midfile,  the  small  antennae  in  rralw,  the  antennae 
in  insects;  and  the  piistfrior,  the  hiri^o  untennne  in  crabs,  the  upper 
lip  in  indecta.  Onlv  the  lialves  of  tlic  tirst  two  are  directly  united 
by  oommisBurea.  Tlie  i>'-«Htorior  lialvesare  unit»^d  by  tluM)ertoph;igeal 
coministfarea.    Each  of  the  ganglia  is  sapposed  to  repreflvnt  a  somite. 


I  r,— HYPNOTISM. 


Let  damoniaqueM  daiu  I'ari.    J.  M.  Ciuboot  (de  I'lnstitat)  et  pAcn. 
RirnKR.     Paris,  1887,  116  pp. 

This  work,  richly  illustrated  with  <i7  plates,  some  of  which  are 
elegantly  produced,  is  an  attempt  to  trace  among  the  more  impor- 
tant workfi  in  the  history  of  pictorial  art.  those  which  depict  hysteria 
and  cunvuldive  di^eaHeu  geaerallv.  The  first  is  a  full-page  reproduc- 
tion of  a  mosaic  of  Ravenna  of  tfie  ttfth  century,  representing  Jeeoa 
healing  a  demoniac.  Miniatures,  mural  frescoes,  bas-reliefs,  tapes- 
tries, engravings  reproduced  in  various  ways  and  representing  ex- 
prciama,  energiimcns,  miracles  of  healing  in  the  New  Testament, 
conversions  and  curea  at  the  tomb  of  the  Archbishop  of  PariB,  the 
ceremonies  known  us  l«»  grand  seeours  or  more  or  lew  ceremonious 
oompreMsions  and  tlagellatiouH,  ecstasies,  etc.,  follow,  coming  down 
to  the  middle  of  the  last  century.  In  the  fifth  and  sixth  centuries,  it 
ifl  said,  such  cases  had  a  sacred  character.  Later,  in  depicting  scenes 
from  the  life  of  the  saints,  the  artists  are  dominatefl  by  a  relfgious 
spirit.  At  the  time  of  the  Renaissance  they  followed  the  develop- 
ment  of  luxury  in  the  chun-hes  ;  then  with  the  ItHliun  masters, 
and  with  Rubens,  they  have  a  most  E^umptnous  aspect.  The  Spanish 
artists  represent  everything  in  the  face  and  in  gesture.  The  school 
of  Breughel  reproduces  the  details  of  the  popular  dance  of  St.  Guy. 
These  symptoms  are  given  an  anecdotic  character  flrst  in  the  time 
of  the  oonvulsioiiaries  of  St.  M'-ilard.  A  clinical  criticism  of  the 
work  of  the  various  artist*,  which  is  also  attempted,  represents 
Anilr'  del  Sarti  and  RiilH-ns  as  very  faithful  to  nature,  and  Kapliael 
as  full  of  untruths  and  contradictions.  The  work  thus  affords  a  new 
basis  of  art  criticism,  and  proves  that  this  group  of  .svmi>toms  is  very 
old.  The  last  few  pages  are  given  up  to  illustrations  of  the  con- 
vulaionariesof  to-ilay,  exhibiting  contortions,  "  clownisms,"  opisliio- 
tonus,  etc.,  as  aeen  in  mo/lcrn  cliniitues,  as  bases  of  comparison  with 
the  above  representations  of  demoaiacal  possession. 
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Bch(X)1s.  One  French  physician  declareH  that  hypnotism  has  already 
contributed  results  as  iin[)ortant  for  the  scientific  knowledge  of  dis- 
eane  a»  bacteriulo^',  uml  ttt  likely  to  be  even  more  practical  in  the 
treatment  of  n  lar^  and,  in  our  ajre,  a  rapidly  increasing  elas«  of 
maladies.  Aiiotlier  antiert^  that  tM^iiitnatiibtitir  hyi)erae8t.l\esia  and 
mental  exallati-^n  sopply  the  ex|H'rimental  psycuologist  with  an 
instrument  likely  to  prove  as  important  for  clinical  medicine  as  the 
inventiun  of  the  microBOjpe  for  the  puthLiloyist. 

This  work  oi>ens  with  an  historical  sketch  of  the  subject  from  Met- 
mer  and  Kraid  t*i  Lieheault  and  Heidenhein.  Those  who  have  the 
hypnotic  neurosis  may  be  hypnotized,  at  least  after  more  or  less  educa- 
tion if  not  at  flrst,  by  the  noise  of  crumplinp  jrtifKjr,  the  tick  of  a  watch, 
the  beat  of  a  p^^u^,  tlie  odor  of  musk,  a  bright  li^ltt,  looking:  at  not 
onlv  a  button  but  at  their  sewing,  by  a  fixed  attitude  as  of  prayer, 
and  by  gazing  in  the  mirror,  contact,  even  accidental,  with  a  liypiio 
genous  sone,  by  su(:^e8tion,  which  may  act  by  cauaing  an  intense 
memorv-ima^  of  fatigue,  etc.  Some,  it  is  said,  maybe  hypnotized, 
not  only  u;amst  their  will  but  without  (heir  knowledge,  or  even 
oaleep,  or  by  the  jiroxlrotty  of  an  unsuspected  magnet.  Touching 
a  pre-ilesignated  ob|ect ;  looking  at  an  imaginary  lamp ;  the  bark  of 
a  doK,  or  tlie  advent  of  a  time  appointed  days  or  even  months  before, 
mav  cause  this  state. 

The  HVinptoms  of  hypnotism  most  be  studied  by  defining  moet 
carefully  the  pli^vsical  states  of  the  subjects,  and  also  the  procesaes 
emploved,  and  by  beginidnt;  with  simple  and  phystinil  as  opposed  to 
mental  phenomena.  Thus  Charcot's  famous  three  states  or  noso- 
graphic  uroups  were  fonuuiate4l  in  1882,  and  have  been  much  further 
iitudie<l  i»y  !ii«  pupils.  I.  Lethargy.  This  is  marked  by  muscular 
ftaccif^litv,  clasca  eyes,  and  dull  senses.  Localized  contractures  arc 
caused  ny  prcj^sinp  muscles,  or  excitement  by  touch,  magnet  or 
fanulic  current  in  nerves  or  tendons  which  persist  in  the  limbs  but 
not  in  the  face.  Thn.'^e  characteristic  attitudes  of  the  hand,  catiaed 
thuF*  liy  ililTercut  local  stimulus  (ulnar,  median  anil  radial),  are  dis- 
tinguisned.  If  the  limb  is  restrained  from  contracting  upon  such 
stimulns,  the  antagonist  muscles  »>ion  act.  These  loi'al  etfecta  ore 
said  to  be  transferred  to  the  corresi^onding  t>art  of  the  other  sym- 
metri4»Ime<iian  half  of  the  hody  by  a  magnet,  and  by  arrestiug'dr- 
ctilation  in  the  stinmlated  Umbtlie  contracture  is  made  "latent" 
and  appears  as  an  after-effect  of  tlie  stimulus  when  the  ligature  ia 
first  removal.  IL  Thecalalepticorfascinated  stale,of  a  waxy  flexi- 
bility, without  tendon  reflex,  or  neuro-rauscular  hyper-excilabil  ity. 
The  eitcmied  limb  does  not  tremble  as  it  does  if  held  in  position  by 
the  will.  The  face  lakes  on  the  expression  of  the  same  sentiment 
expressed  by  the  attitude  into  which  the  limt>s  are  placed.  III. 
The  Bomnamhnlic  state  is  tlie  most  complex,  and  is  marked  by 
hyper-aensitivenesa  whether  to  sensations  or  to  snggcstirtns.  The 
Bltgbtest  touch  or  breath  often  causes  ninsoular  n>ntraetion,  of  less  local 
character  than  that  reauUiug  from  the  much  stronger  stimuli  exciting 
c»ntracture  in  lethargy.  In  somnambulism  the  various  hyper-excit- 
able spots  or  z<jnHH—«njgenic,  reflexogenic,  dynamogenic,  hypnogenic, 
hysterogenic — are  Iwsl  studied.  The  magnet  may  change  the  rap- 
port of  elective  eomnambulUm  into  hate.  Thus  it  is  claimed  that 
using  only  strongly  hysterical  subjecta,  the  existence  of  three  clearly 
demarcated  experimental  nervous  states  is  establisheil. 

This  fundamental  study  of  physicjil  4-haracteristics  distinguiahes 
the  conclusiona  of  tlie  Paris  inveetigutora  from  those  of  Bernheim 
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Muri«MMi  thasdoBol  iwi^hImi  the  fifaltvoof  lh«  abovrctaawH 
dirtiiictiw.  doubt  tbc  hitorace  c<  the  wiHirt,  aad  tifii  ii  all  hy^ 
■elk  jiitiiifciMiiiai  4m  to  flqnmie*.  AU,  bovewr.  adut  thai  m^ 
■wyhiii  may  rayrodaoe  aaa—caifj  ervry  Cms  of  Mcalal  life,  the 
rtnmirtnn  of  aqBHled  ideas  faMM  doe  to  their  f 
CMMdbyp^ctgMlhyfw-wirilJIhi.    Utfae« 

ri— htina  —d  ■■wimAim  ■^Hfirfiim  Mrt  brfi„         _^ 

Hm  eniflnOioa  of  hs  eOeda  hM  bst  jMt  beoa,  fa- iaa  St  MMeelii 

•0e»  aUe  to  pffodoce  aU  the  aetaow  i  iiri  li    tar  the 

lygteai,  and  what  are  the  Uaiila  oC  mhat  tkc  acrra 

fa  at  preaeM  nakswvn.    ForarKon 

wUh  Uic  iU  «f  a  plaalcr  Bade  «f  I 

the  patSeni  bdlaf  watched  aMi  ll 

and  evoi  Uood  eweata  are  tfaaa  paodaeed.    Aafpattef  1he1 

aa  hjraterical  patieal  ia  nroffCB  by  Meaaa^a  f"""*'  to  < ' 

nmtt  aa  «.  p*  a  Ihah,  bjr  fljaag  the  att«  iitiim  oa  it.    Ot 

are  aeeoodary  laodaua  ;  they  are  reaaltaata  devdoped  fwThihni 

ttpiranl.    Oingialwl  paoceaMa,  conTefady,  are  a|a-aha«aMaoa  ;  they 

begin  in  the  oenlres  of  ideatioa  asd  are  oefcfaped  to  hiwcr  flaais. 

Tbla  aukca  facta  like  the  abore  aad  pqr<hjcat  fiiliwa  oriively  iars- 

plicabie  on  the  tbeoriea  of  any  of  the  exiitKaK  payM 

la  the  haltufinationa  of  braiatiam,  aaMacti  caa  add 
Ofca;  reoeiTe  woundg  whkn  they  aee,  feel  and  diwa ;  i 
objcde :  be  tnuwf onaed  to  a  dac»  *  P*^*^  ^  ^Ma ;  a 
torca,  coDtraato,  and  aKer>iiaa9ea  of  inagsaavy  ffJani)  of 
obteda  that  are  doubled  if  oae  eye  ia  ycaaed»  or  a  pri  , 
before  one,  and  that  are  ma^nifled  or  aeetng  Ibea  thnx^  aa  L 
inan  opera  glaaa  or  naicTQapoiie.  HaUacittataiy  poftimna  arc  i 
OB  blaak  caraa,  or  on  caraa  already  photuaiayhed  vith 
difflercnt  faoea.  In  viewing  JiHaginaty  okftett,  emuetga- 
pnptlJary  apertore  vsr>'  iYvtecU^  viui  thor chnagiaKdiBKaacau 
iimea  Iheae  haUaclnationa  pcxnat  in  a  vakiii^trtale  aadamhd 
Anj-  commanded  act  whaterer,  tikoush  mtb  Tarrinr  depaea  j 
reautance,  u  done,  criminal  thoq0i  it  be.  Panlysia,  wtudt  aay  J 
oomfUete  for  a  aingje  limb  or  for  all  the  mnadea  on  oae  akle  of  fl 
body,  can  be  caused  by  nKgeatioii.  and  this  iaoenally  attended  byj 
anaeatheMa  ao  ooinpI«^  that  the  sabjcct  really  loaot  the  Utah,  t~ 
and  ftod  it  by  aearaiing  with  the  eyes  or  oUier  faaad.  Aboolui 
a  dngle  act  may  be  canacd  while  aH'othera  can  be  done.  He  ia 
able  «.  g.  to  write  the  word  not,  while  he  can  write  all  three  leittw 
in  other  uombinatjons.  Even  this  it  ttaid  to  be  attended  with  nsJaeed 
moacolar  power  in  the  hand  mi^  t««le«]  by  the  drnamooMtcr.  The 
phenomena  of  the  transfer  of  motor  or  senaorr  diatnrliaaeea  boai 
one  bilateral  half  of  the  body  to  the  other,  are  deacribed,  and  the 
work  doaea  with  a  brief  aiatement  of  the  forensic  and  tbeiapeotic 
aspects  of  bjrpnotieia. 

llse  book  IB  a  verr  aaefnl  and  timely  one.  bot  is  c^ntte  diffoady 
written.  We  ahoold  far  rather  hsve  hwl  a  treatise  written  l^y  a  ivp- 
reaentative  of  tlie  Nancy  school  of  hypnotism*  with  leas  aUtas  laad 
on  the  sj^ency  of  ma^cu  and  action' at  a  distance.  The  atandpoint 
of  these  aathoia  ia  bot  hdf  w:ienti6c.  This,  we  think,  will  beoono 
plain  in  the  further  diaeosaion  of  the  subject  in  this  >otimaL 


PBTOHOLOOICAL    LITEBATDBE. 


499 


Ih  la  fttggettion  mentale.     Dr.  J.  OcnoRO^vicz.     Paris,  1887,  541  pp. 

This  work  is  by  an  ex-profoKsor  of  psychology  ami  pbiloflophy  in 
the  University  of  Lemljerg.  Its  cliiei  purjMwje  is  Btul«'l  in  a  brief 
preface  by  Ch.  Richet  to  hv  to  prove  thai,  outside  of  all  phenomena 
appreciable  by  our  norraal  perceptive  powers,  liowever  acute,  there 
exists  between  tho  thuughl  of  two  jjersons  a  correlation  that  chance 
cannot  explain,  and  its  leading;  motto  is  Arago's  sentence,  that 
whoever,  outside  the  sphere  of  mathematics,  jironounceH  the  word 
impoMihUf,  IB  lacking  in  prudence,  for  the  limits  of  the  possible 
are  ever  widenint;.  The  first  part  (Ave  chapters)  of  the  V»ok  is 
devotee!  to  the  author's  observations.  Busgestion  to  blindfold 
sabjects  by  slii;ht  noises  like  the  rustle  of  silk/ the  suggestive  noitie 
of  Bari'ty's  aiffs  as  he  "  pnjjected  the  fluicl "  to  one  of  his  subjects, 
etc.,  by  which  hidden  gestures  are  imitated  and  persons  dis- 
tinguished, the  explanation  of  Charcot's  stages,  especially  catalepsy, 
as  "  ideo-organic  association "  formed  bv  hypnotic  education, 
the  criticism  of  tests  for  catalepsy  {which  consist  commonly  in 
lifting  the  arm  which  remains  elcvale<l  in  that  state  and  otherwise 
falls,  as  existing  or  not  as  it  Is  suggested  or  not  by  the  motion  of 
the  lifting  hand,  which  differs  if  the  arm  is  ex]K.M*te<t  to  fall,  from 
what  it  is  if  it  is  expected  to  remain),  his  insights  that  while  pressure 
on  the  vertex  causes  religious  ei'stasy  in  Manchester,  lethargy  at 
Breslsu,  and  Homnumbulism  at  Paris,  it  is  suggestion  in  each  r>f 
these  centres  of  rewarch  that  is  the  real  cans©,  and  that  every 
thought  having  spacial  reference  tends  to  provoke  unconsciouB 
bat  suggestive  movements,  his  study  and  explanation  of  "(.\imber- 
landism,"  or  muscle-read ingj  by  tliis  princii)le  which  he  termed 
in  a  former  paper  ideo-plasticLty,  and  by  which  he  literallv  found 
a  needle  a  lady  had  hidden  in  a  hay-mow,  his  recognition  of 
the  h  igh  hy pnot  ic-i>ediigogic  significance  of  even  a  very  few 
seances  in  creating  habitual  reactions,  and  that  thus  polarities  and 
acsthesiogenic  points  are  develoiM'd— all  those  and  many  other  criti- 
cisms of  the  author's  observations  on  his  own  subjects  and  thus*.'  uf 
others  in  the  many  cities  he  had  vi8ite«l  in  quest  nf  light  in  this  dark 
field,  indicate  a  cautious  and  critical  mind,  favored,  as  he  remarks, 
by  his  early  Ijcnt  toward  positivism.  In  the  second  chapter, 
mental  suggestion,  however,  had  grown  from  npparent  to  probable, 
and  in  the  third  it  becomes  ''genuine."  This  fast  stage  of  convic- 
tion, we  are  told,  wasattainul  a  yearhcforejiublication,  although  he 
had  atuilied  and  experiniente<l  since  1867.  Although  he  has 
passed  from  the  first  skeptic  stage  of  Gorgiae  where  it  is  ijnpossible 
to  know  the  truth,  it  is  only  to  realize  that,  being  known,  it  is 
wellnlgb  impossible  to  state  it,  at  least  in  terms  consonant  with 
the  clumsy  tneory  of  association,  and  still  less  in  the  pretentious 
philosophical  vnlnpuk  of  Kant  and  Hegel.  The  romance  of  the 
''elegant  and  intrejdd  "  Ilartmann  gives  us  a  better  principle  in  the 
iinconsci'tuH  which  is  the  resl  prostidigitatcur,  altluiugh  so  i)OOrlv 
defineil.  True  mental  suggestion  Ochorowicz  at  last  found  with 
"Mme.  M.,  act.  27,  strong,  well  made,  and  apparently  in  perfect 
health,"  but  with  all  sorla  of  extreme  hysterical  symptoms,  a  vicious 
her«'<Utv,  hysterogenic  and  delirogenit-  points,  etc.  Putting  her 
in  the  '''aiileinue,"  and  then  in  the  somnambulic  stati',  and  sitting 
out  of  her  field  of  vision,  he  willed  the  order,  "  lift  your  right  hand. 
At  the  end  of  the  third  minute  and  aftf^r  much  "agitntion," 
although  be  is  sure  she  could  not  have  seen  him,  she  lifted  the  left 


BOO 


bftoa.    Okber  vilUd  ovdenirac.' 


the  liiiid,e(&| 


MOJQUB,  Mini  tnitjtTiKJ<|a<  Mlli 
of  »e«ial  wmiMlii  1  M  wfcca 


exeeated  wiA  di 


adiTeawl 


tfaci 


lile- 


soaoidetam.    Bring  now  iiwiiiitlilly 


channew  or  tmm.  tb«  snuior  ««■  nnml  br  3tr.  Mjerm^  ttkc  Loft- 
don  fiodtif  for  Psrchic  BeMwch.  sod  huiiseif  risted  Bsm.  ftrii 

iu>d  olber  [^«om,  sUU  trcabled  by  hts  doabte  «]  '  '  ~ 


kept  alive,  but  on  \he  vhofte 


and  I 


EbOvtb 


I  vcOi 


l&oiu  and  ideaa  eoald  tnTd  thnogb 

to  a  foetoa.    Uereditr,  ia  fact,  may' be  eoBeared  ^ 
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Pmrt  iMTcond  Is  deroted  to  Jacta  otorrred  by  otlnera,  whk^  are  dMM- 
fied  aa,  Anit,  transmiflsioii  bf  organic  sTm^alhr  fraca  tiie  frfaar  «C 
the  bwly  i  seooodj  sympathum  and  oontagpoa,  dj  tarhi^  is  paftk- 
alar  r«rU  or  moviofc  tBc  hand*  orer  the  oody  tn  a  particular  war. 
In  thia  Utter  chaoter  u  a  very  iatcreetiu  wfmamA  at  iMfet  tnm 
many  bootom,  on  the  «JilTerent  <>dors  emaiMwnc  tram  d&fluiaai  {lartB 
of  the  body,  and  from  the  body  as  a  whole  ia  dUbicMt  iimiNiibmI 
and  hygieaU-  sinif*.  Tlie  \argv  body  of  facts  now  coDerted  by 
Mnnin.  nnri  the  exfiorimentfi  of  Adamkieiricx  and  othoa,  wafce  it 
I'  'lit  not  only  i|tnu!  localized  sweata,  bat  other  oi^reno- 

I  ;licii are  nion'  general  than  has  been  thoqghL    Even 

ferai"n#  and  vocations,  as  well  as  some  diaoaaca^  seem  to  have  c 
characteristic  smella ;  eo  that  disease.  He,  "dees  not  eeaae  at 
^.irr,..-..  f.f  ^^^t.  V^ly."  All  aoch  factafaror  the fluidiats.  Yet  "i 
r'.  :  :ut  iio  interest,''  bat  only  nervous  contagion,  wfai^ 

lu  (',  or  tihvi^ico-niaimetic.'   A  molecolar  eqoiiibriiun 

l^iidn  io  UsttatublMhed  between  all  bodies  which  approach  ea<ii  other. 
Motor  6tat«A  as  well  a»  paini!  may  be  transmitted,  prejndioe  is  not 
invnntol,  but  Klimtilate<l  telejiatliically,  as  the  anthor  thinks  the 
KiiflUh  MX'ifty  have  i<hown.  The  liame  is  the  case  with  ideas  and 
will.  Vol  "me"  Imt  the  un*ijnwi'ju<  of  i»crhaiie  a  "second  order** 
IK  the  itcat  of  the  mystchntis  inoriilation.  Part  three  t»  devoted  to 
theririeH,  cijncluBionH,  and  applications.  Brain  or  sense  exaltation 
attends  true  action  at  a  distance.  Finally,  mental  ffnegestion  moat  be 
rfgtfneroted  by  positive  sciencse,  and  mil  then  mars  a  "new  e|)Och 
of  renaissance,'  by  "translatinK  in  clearer  accents  the  mysterious 
echo  of  current  verities." 

Thin  larire  volume  it<  a  valuable  thesanms  of  facts  and  opinions, 
BUj^rfirially  protiped.  animated  in  the  first  port  by  a  personal  and 
alm'jst  cuufetuiou^  elemeni,  but  contains  not  a  few  rejielition^  l& 
vauue  iu  Just  those  pointH  where  clearnetu  iH  esuseniial  to  it«  theonea, 
and  in  written  with  little  conception  of  the  nature  of  the  unoonsdoos 
iH>  often  appealed  to.  In  the  author's  wrestlings  with  suocesnTe 
theoretic  interpretations  which  have  l>een  so  long  and  so  serious, 
and  in  theoonndencea  to  which  he  invites  ua,  we  heboid  a  mind  with 
a  paHsion  for  candor  so  tincontrollahle^  and  with  a  habit  of  hoverinjc 
on  the  rdiarp  nrlge  of  indecision  so  inveterate,  that  one  is  incessantly 
dniwi)  away  frnm  tlie  Hulijcct  t<t  interest  in  the  author.  We  are  sure 
hi»  chief  mistake  in  in  belicviaf;  that  his  60  recently  adopted  con- 
clusion of  a  jHirely  mental  sugp^stion  is  really  the  fmal  outcome  of 
his  own  studies  in  his  own  mind. 
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ht  maffnfiHtmt  animal  etvdtf  •c?tM  Ic  nom  de  force  Murique  rayonnanta 
ttdreulanU.     Dr.  A.  Bakktv.     Paris,  1^7,  602  pp. 

This  is  not  only  the  larpest  but  iHThiipB  tlie  most  s^yHleinatio,  so  far 
afi  tabulationB,  full  detinitions  or  terms  in  a  glossary,  an  index  of 
over  thirty  iwiKes,  etc.,  can  g[o,  i>f  all  tht*  French  trealifit'8  thus  far 
produced  in  this  fiold.  It  contains  oip-hty-two  illustrations.  Dr. 
B«n'*Iy  »4:jnari»ly  ii*8Uini^s  in  tlii'  prt'faci'^  that  he  has  lo  do  not  with 
hypnotium,  Brftidi«n,  or  supj^fstion,  but  with  a  force  within  the 
human  body  that  can  pasH  its  limitn  and  inHuenee  other  bodicH, 
and  ean  be  stored  up  in  flniii  and  solid  sulwtuiiL'ea.  This  force  is 
fx'utod  or  develoiH'd  in  the  nervous  Kystero.  is  called  neuricitv  ut 
oeural  force,  and  may  bcMtaticordyiianuc.  If  the  latter,  it  cirmfat*'B 
^dong  the  ncr%*e  tibres  and  alHo  <lifTuses  or  irradiates  outward.  Irra- 
^B^ion  of  this  force  may  be  ocular,  digital,  or  pncnmic.  Of  its  many 
"  properties,  those  which"  act  on  livinp  Piibst-ances  are  cfllled  phytiio- 
fojrical.  This  force  is  propagated  rapidly,  aionji  straight  line.'f,  may 
be  reflected  like  light,  and  even  refracted  in  a  neural  i»i»eclrnni.  It 
pas.'^eB  through  many  bodies  and  through  some  colors,  the  latter  being 
thus  distingiiisheci  afidianeiiricand  anouric.  Yellow  paper,  and  com- 
plementary yellow,  fl.  g.,  completely  intercept  ocular  and  digital  but 
not  pneumic  neuricitv,  but  loses  its  aneuric  properties  if  wet  with  a 
sohilioD  of  quinine.  Water  is  completely  aneuric,  liut  can  be  charged 
with,  neuric  force.  The  different  ini'th<KlH  of  neurixation  bv  <'ontact, 
at  a  distance,  by  reflection,  etc.,  are  di^ftcribed.  Fixed  digital  radia- 
lion  can  cause  anaesthesia,  hyoeraesthesia,  contraction,  sleep  general 
or  of  individual  wukch.  Mobile  digital  radiations  or  passea,  if  in 
the  direction  of  nerves,  cause  anaesttieaia  and  contractions  ;  if  in  the 
opiHwito  direction,  hyiMfracsthesia  and  muscular  relaxation.  Tims 
the  direction  in  whicli  the  nerves  jmiw*  or  are  distributed  to  the  skiu 
18  basal  for  the  determination  of  zones.  Anaesthcsic  passes,  «.  g., 
each  side  the  nose  must  be  downward,  on  tlic  forehead  upward,  on 
tlie  ('hecks  they  must  follow  the  facial  nerve  forward,  uumt  ray  out 
in  all  (lirections  from  the  sui>erficial  cervical  plexus.  If  I'lLsses  are 
from  tlie  forehea<Idirectlv  over  the  top  of  the  head  down  Id  the  neck, 
anaesthema  Is  (•nnsed  in  tlic  front  and  hvperacsthcaia  in  the  hack  of 
tlie  satip,  where  nervcw  are  distribntefl  upward.  The  face  is  thus 
divided  iiy  a  number  of  wtnea,  lines  delineating  the  "part  "  in  the 
direction  of  nerves.  On  tbeinsideof  thearms.  upward  passes  cause 
anaesthesia  ;  on  the  oiitKide.,  hyi»eraej*the8ia.  Light  passes  down  the 
back  and  uj>  the  face  of  the  (inger^  cause  flexion  and  inseuhibility  ; 
in  the  opposite  direction,  hyjK'raesthesia  and  extension,  and  ao  on 
for  the  rest  of  the  IkhIv,  the  eye  being  often  quite  as  effective,  and 
all  this  jwrt  of  the  suljjert  being  copiously  illustrated.  Blowing  is 
more  irradiatetl  across  bfuindary  or  xone  lines,  is  more  subjetri  to 
transfer,  and  can  exalt  tlie  scusilnlity  of  eyew  and  ears.  In  contact 
between  the  magnetizerand  hissiihjeet,  the  l.ntter  is  nnwlc  ana(*s- 
Ihesic  if  the  nerves  of  the  parts  in  contact  arc  distributed  in  the 
same  direction  ;  hyperacsthesic  if  in  opposite  directions.  Liqnidn 
and  soti<ls  may  be  iieurized  by  blowing,  In*  touch,  and  sometimes  by 
the  eyes,  and  thus  become  condensors  or  accuraulaters,  or  magazinti 
of  one  or  more  of  these  three  spet^ies  of  force.  Op]tosite  jmrts  of  ttiewe 
sul»sLances,  however  small,  may  l>e  neuralized  inofittosite  senHes.  A 
square  bit  of  pafx'r  breathed  upon  causes  joy  if  applies!  antcrifirlv  to 
the  body  of  a  good  snbject,  an<r  sadness  if  applieil  |>oetcrioriy.  \VitIi 
subjects  previously  rendered  anaesthesic,  dorsal  raya  of  force  passed 


502 


PBYCHOLOOICAL   UTKRATCRK- 


ihroufrh  a  priitm  cause  sadnees  tf  tbey  imptosp  on  the  doml  side  of  the 
Kubjc<'t's  hiind.  and  happinctui  if  on  llic  {mItnarHide,  and  cxiuverwly 
of  piilmur  ravH,  with  a  rtt-iuimf  indilTcrent  rays  between.  The  font* 
wuH  Inter  found  to  be  conducted  uloiiiitheliairof  thontibjeet ;  throujrU 
the  body  of  a  third  jpereon,  tinilaternl  i>bt'H'.tinMn:i  were  developfi, 
nevr  pointM  of  contact  for  exritinp  partial  waking  in  sleep,  or  oth»'r 
Hpecifle  reuetions  were  diHei>vored- 

We  have  no  further  Hjiai'e  to  detail  the  mace  of  diacorcrics  of  laws 
and  deductions,  alt  derive*!  from  the  etudv  of  one  hysterical  eirl  of 
eighteen.  The  last  part  of  the  book  descrftje*  very  briefly,  and  with 
litth;  nttempt  to  confirm  llie  above  rej^utt^t.  eleven  other  caac^  of 

Imtients  who  whowed  some  of  the  more  eomtnon  plienomena  of 
lypnottBni.  Quite  ii|iart  from  all  ipiei^tion  of  the  validity  of  all  these 
theories,  thev  have  a  suggesti veness  of  their  own  as  a  joint  pro.tin7t 
of  pseudo-tMiienliDc  methods (irudually  evolvinff  aaet  of  eystematixfd 
Bymptoin-reaitions  in  an  interesting 'hysterical  subject,  "half  whim- 
sical originations,  half  subtle  •livinalion  <d  theoriefi  of  the  exjieri- 
menter  almost  before  they  are  known  to  himself. 

DieouTerU  ds  la  potariU  hiimaitui.    Dr.  Cuazasain'.    Paris,  1886,  29  pp. 

The  positive  pole  of  a  magnet,  when  afiptied  to  the  external  side 
of  the  hand  or  arm,  foot  or  leg,  and  on  tlie  left  side  of  the  tnink 
and  head,  ranges  contracture,  a**  aiKo  doej*  the  negative  \HAe  if 
applied  to  the  inner  Bide  of  the  limlw  and  tl»e  right  niue  of  the  body. 
Itesoluiion  of  L-onlractureH  is  pnwhK'ed  l>v  convi^rse  apnlicJitiouK,  vi*. 
tlie  iHwitive  [mli*  i^>  the  inside  of  the  fimbs  and  right  nidu  of  the 
trunk.  This  is  all  duly  shown  by  diagrams.  The  +  nnd  —  electrodes 
from  a  uonHtant  current  produce  the  same  effects.  These  effects 
are  all  tran8pose<l  in  left-handed  subjects.  The  so-called  laws  for  the 
separate  fingers  ant)  their  iMirts  are  too  complex  for  statement  here. 
If  one  jK'rson  touches  a  iwrt  of  like  polarity  of  another  person,  such 
"isononiic  "  contact  causes  contracture,  while  "  hctcronomic"  con- 
tact is  ilecuntructive.  Isonomic  contact  is  also  anae-sthe>*ic  ami  re- 
duces muscular  energy;  heteronomii:  is  hyper aesthesic  and  increases 
it,  and  polarizing  action  Is  in  general  hy]>nogenic.  Extending  the 
hand  heteroiiomally  attracts  a  subiect  "as  by  an  irresistible  force," 
while  isonomic  positions  re|>el.  The  law  of  transfer  is  derivefl  from 
that  of  i>olarit.y,  which  is  common  to  animals  and  plants,  all  Iteing 
bipolar,  while  minerals  are  unipolar. 

Vor  those  imprcHscd  by  such  conclusions  it  would  be  interesting 
to  know  how  this  author  reconciles  his  conclusions  with  the  very 
diverse  but  no  less  remarkable  laws  of  Uar/ly. 

La  tuffffeMion  mentaU,  et  VaeUon  d  dittanee  de$  nbttaneei  toxu/fus  «l 
mmicamenteu»«i.  Doctenrs  H.  Bouanr  et  P.  Bi'rot,  profcssenrs  k 
rf>ole  dc  M^lecine  de  Rochefort.     Taris,  1S87,  308  pp. 

The  sltidies  here  reported  begun  in  18S5,  with  a  young  man  who 
was  subject  to  violent  attacks  of  hvnteria.  The  other  principal  sul»- 
ject  was  a  voting  woman.  It  was  l^ound  that  non*volattle  Huhstances 
placed  in  tlie  hand  or  behind  the  neck  of  these  subjects  produce<l 
characteristic  elTectn,  markedly  dlHttnct,  ni]>idand  intense.  In  some 
Inter  cases  the  following  suggestions  of  Kichet  were  observed  :  1. 
The  operator  did  not  know  what  the  sulistitnee  was  which  he  held 
either  in  h  lightly  sealed  bottle  or  wrH[iped  in  paper,  eitlier  in  con- 
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lact  with  or  near  the  subject.  2.  He  diii^osed  from  the  symptonis 
whether  it  was  tetaniKiag  or  emetic,  morphine  or  water,  which  httier 
had  no  effect,  and  tJie  probk-ra  wtw  wliether  pare  chance  which 
would  make  one  in  four  of  these  reactions  ripht  was  improved 
u[ion.  TJicresiiItf*  are  said  to  have  been  nbtainerl  wlieiitlic;  nubstiincefl 
were  ap[»lied  wliile  ihi*  attention  of  the  patient  was  iii%-orted  and 
without  the  iM>Baibility  of  Iiih  knowledge.  Other  phyBicianfl.  i)u- 
monlpellier,  Thomiw  and  PaB«d  in  Toulon,  P^cle,  Chazasain  and 
Dufour,  and  an  officer  Rochas,  have  announced  analoRoua  resulta  of 
their  own  ob&er\ationa,  which  are,  howwver,  lei*sext*'nile'Uhan  thctse 
of  Bourru  and  Burot.  The  subtstancei*  experimented  witli,  besides 
the  mctalit  UMtd  in  the  metallo-ttierapeutic  Xo»ts  at  first  made,  may  he 
thus  groujied  :  1.  Xarcoticri  (opium,  morjdiine,  chloral,  hashisch, 
airopin,  narcein.  codcin.  thcbain.  narcotin) ;  2.  Emetics  (apoiiior- 
phin,  ipecacuanha,  tartarne  stibiatus);  3.  Purjfatives;  4.  Alcohols; 
5.  AntispasmodicB  (especially  valerian  and  camphor);  6.  Anaesthet- 
ics; 7.  Excitantit  (phosphuriw,  mix  vomii^,  cantharideK,  jaborondi 
and  pilocarpin).  Kveii  within  these  seven  classes  the  different  >*iib- 
stances  often  produced  well  differentiated  symptoms,  which  are  illna- 
trated  by  ten  photogTajihs.  A  grave  difficulty  of  interpreting  prin- 
cipal from  accet*8ory  symptoms  is  admitted,  or,  as  we  should  prefer  to 
infer  from  the  data,  "the  special  from  tho  general  symptoms.  The 
alcoholic-  symptoms  seem  to  he  most  marked  and  most  differentiated 
aci-onJing  to  the  form  in  which  alcohol  waa  used.  Besides  these 
effects,  gold  and  mercur>'.  the  latter  when  hermetically  sealed  in  a 
tube,  produced  striking  effects,  hut  with  most  substances  sealing  the 
glasa  destroys  the  effect.  Tlie  time  of  aiiplication  needful  for  gen- 
eniliii^'  the  symptoms  ;  theafter  action  afUTthestimuhis  Is  removed, 
which  may  cease  at  om-e  rir  may  last  several  days;  the  ratio  in 
whii'h  increaiiing  the  strength  nf'the  sulwtani-e  or  "uncovering  it  in- 
creases, as  it  confessedly  does,  the  effects ;  the  phenomena  of  pbysto- 
lofical  antagonism — all  these  points  are  left  very  undetermined. 
These  facts  may  be  called  experimental  determinations,  anti  tho 
iralffltaneeri  act  in  some  way  by  disrupting  for  a  time  the  equilibrium 
of  the  nervous  system. 

The  second  pa'rt  of  the  book  is  devoted  t(i  explanation  of  the  facts. 
Stiggcstion,  whether  by  way  of  expectant  attention,  mental,  or  niito- 
wijajestion,  is  rejected.  If  there  be  suggesliou  it  must  I>e  without 
words  or  gestures,  and  even  without  tliotight ;  and  as  the  fttrmer 
consists  in  the  transmission  of  j^wychic  states  inappreciable  to  the 
normal  perspicacity  or  senses,  the  transfer  cannot  pass  through  tlie 
medium  of  intel  licence. 

Metalo»co])ic  phenomena  are  most  analogous  to  those  here  <Ic- 
Bcribe<i.  In  fact  it  is  concluded  that  the  actiun  of  metals,  wkwIs, 
magnet'*  and  currents  of  electricity,  and  that  of  medicaments  at  a 
distance,  are  phenomena  of  one  and  the  sante  onler.  A  cut  illus- 
trates the  nlle^tHl  magnetic  attraction  of  the  fingers  extended  towards 
the  side  of  his  head  upon  the  Ixxiy  of  the  patient.  Even  Bai-^iy'a 
theory  of  irradiating  neural  force  is  approvingly  stated.  Magnetic 
force  is  the  term  best  aiiapted  to  t-xphiin  the  facts.  These  discov- 
ertes  can  be  applied  in  making  a  physiological  analysis  of  medicines 
and  persons,  in  testing,  without  danger,  the  impressibility  of  indi- 
viduals for  substances,  in  codifying  the  hitherto  empirical  action  of 
curative  agents  externally  applied,  and  in  opening  up  a  new  thera- 
penlic  method. 

This  work  is  the  best  presentation  of  its  class  of  phenomena,  and 
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is  exceedingly  well  arraniceil  and  clearly  written.  The  most  etrikliu 
of  iU  manv  dofcctji  ia,  honcvcr,  the  failure  to  adequately  appr^ 
ciate  thpflulttletv  of  llieBenwof  •titiell,  which  in  many  exjferinienu*, 
some  of  which  have  been  dettcribcd  in  thiii  journal,  ii*  ahowQ  toU> 
sometimes,  even  \n  the  normal  subject,  aimo8t  incredible. 

Let  emotu*M  eAex  U»  tujeU  en  tt&t  d'h^notitme.    H.  Lvrs.    Paris,  188J(, 
\m  pp. 

ThL*  well  known,  somewhat  speculative  Iwt  reputable  neurolo* 
|fi:<t  has  olfto  fallen  to  cxperiracntinp  with  a  hysrtero-onileptic  woman, 
2()  years  of  a^re,  name<t  Ki^ttier,  of  whom  he  publiHues  24  instanta* 
neous  photographs  illustrating  her  emotionol  reactions  to  87  different 
BobetAnceB— mostly  drugs— at  different  distances.  This  subject  ha<i 
been  s  dancer  and  aincer,  vas  of  an  eminently  theatrical  temper, 
and  was  poftscwtod  of  a  richly  furnished  imagination,"  hur  "ex- 
c^uittlte  sensory  apparatuit"  wai«8t>t  in  action  by  inlintiesinial  vibnt' 
turns.  The  effects  produced  by  the  different  drnps  were  emoiionftl. 
Each  Rulwtance  disturbe^l  the  equilibrium  of  the  entire  norvoua  sys- 
tem, fto  that  each  emotional  fibre  when  set  in  vibration  by  the  dirfer- 
ent  drujffi  produced  exprefwions  and  attitudes  of  fear,  disgust,  jollity, 
tendernesM  and  iKinrtion.  Kven  trophic  effect*  were  obtained,  but  not 
specilically  studied.  The  emotitjnal  effects  var>'  much  with  the 
ilistanoe  of  the  sut^stance,  also  with  the  motion  of  the  floek  cunlain- 
ini!  the  subntance  over  or  even  near  the  skin,  and  still  more  as  it  is 
applied  to  the  right  nr  left  side.  When  we  retlect,  however,  on  the 
fact  that  the  ninge  and  ni:iiteneHrt  of  the  M'UHe  of  smell  is  butUltle 
known,  but  that  from  what  little  is  known  it  seema  incredibly  fine, 
tital  some  drugMare  known  to  owe  theirchiof  medical  cfTi'ct  tosmell, 
that  in  an  hysterical  organism  everything  is  pofwible  ;  that  the 
cxprejiflion  of  many  of  tliese  photographs  does  not  correspond  to  the 
known  effecta  of  tlie  drujw — il  in  puiin  that  the  experiments  of  Luys 
were  us  inadequate  in  caution  and  number  as  his  conclusions^  are 
hanty.  Swelling  of  ghinils,  turKescenre  of  the  face,  exophthalmia. 
re»<i>irat(iry  and  canliae  modification,  nausea,  etc.,  are  also  pro4]ucea 
and  interpreted  as  aire.'taory  emotional  effects.  If  the  tnlie  in  which 
the  HubstanrcM  were  plactMl  is  empty,  the  reactions  of  the  snbjeet  are 
interprcteil  now  as  aftei'  effeeta  of  a  previous  sulwtance,  now  as  reac- 
tions per  Mulra,  now  as  a  chemical  effect  due  to  the  aubstance  of  the 
gla-ss  itsidf,  now  as  caused  by  air  currents  or  coolncas  in  approxim- 
ating the  glass,  etc.  Surely  by  such  tests  on  such  a  subject  an 
oxjierimonter  can  prove  anything,  fantastic  or  hysterical  caprice 
thuugh  it  bo.  There  is  a  ludicrous  element  brought  out  in  these  photo- 
grapliH  that  is  Irresistible.  The  author  approximates  a  tube  con- 
taining essence  of  thyme  to  Esther's  neck  on  the  right  and  her  face 
expresses  terror.  AS'nen  the  same  subsLnnco  is  brought  around  to 
the  left  of  the  neck  she  looks  hai'py  and  cont*^nted.  If  applied  to 
her  finger  it  itehcs  and  Kslher  is  depicted  in  the  act  of  searching  for 
an  imaginary  louse.  I|hm'hc  shows  K>iiher  altout  to  vomit.  C-ognac 
thuM  applied  is  said  to  hnve  <iinfl(^J  the  jittilude  photo^ophed  as 
Ksther  drunk.  Water  causes  a  scowl  called  hydrophobia.  Under 
the  action  of  valerian  she  is  depicted  as  scratching  gravel  witlj  her 
hands,  while  in  no  leas  than  nix  of  thej*e  photographs,  interpreter!  as 
illuijtrating  six  different  emotions,  Esther's  chief  expression  is 
exophthalmic. 
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Ihr  modertie  HypnotiMmut,  Hn  kritiMchea  Euay.     Prof.  SkemomI'llrr. 
Deutsche  Med.  Wochenschr.,  Jan.  5  und  12,  1888. 

These  articles  oonstitiito  the  heginningof  a  Horiea  fis  yot  ineom- 

Slete.  The  first  is  chiefly  occupio*!  with  an  account  of  the  work  of 
«arru  and  Burot  (rex>orted  above).  The  second  bHows  that  the 
experimente  with  drugs  at  udiMtance  (which  were  eometiniOH  applied 
without  wrapper,  sometimes  in  ^iaper,  in  open,  now  in  closed,  now 
in  corked  tuneH  Htopped  with  various  waxes,  ^ims,  etc.,  and  now  hor- 
melically  sealed),  were  more  quickh'  and  intenBoly  Bucceseful  tlie  less 
the  substance  tested  was  closed.  The  greater  the  dose,  tho  greater 
the  effect.  At  first  nodifference  was  ma<le  between  odorous  and  nou- 
odorous  substances.  With  some  snbjects  it  is,  with  others  it  is  not, 
important  to  which  part  of  the  boilv  the  ap|)liiratitin  is  made.  There 
Bcems  to  be  no  educntion.  and  the  first  experiment-s  are  usually  Ix-st. 
The  i>rccautions  are  shown  to  bo  often  ridicnlouj^ly  inadequate.  Kther 
is  said  to  cause  fascination,  for  a  very  intelligent  lady  who  liad 
experienced  it  assured  the  Rochefort  sages  that  this  was  the  case, 
etc.  The  conclusion  here  reacheti  re«|>ectinp  nearly  all  theexiwri- 
ments  on  tlie  action  of  drugu  at  a  distance  is  tliol  tliey  have  oeen 
made  "with  an  ignorance,  a  prejudice,  and  a  lack  of  common  sense 
unprecedented  in  the  history  of  modern  medicine."  If  an  experi- 
ment does  not  succeed,  it  is  a  new  and  unexpected  effect,  revealing, 
perhaps,  a  hitherto  unknown  properly  of  the  drug,  or  some  othernew 
exxjlanation  is  at  once  proffered. 


la  auggettion,  et  de  «et ajtplUutioiit li  la  th/rapeutique.  H.  Bkrkiirik, 
professeur  a  la  Faculto  de  Mf-decine  de  Nancy.  Douziume  L-dltioQ. 
Paris,  1888,  .MK5  pp. 

This  wo  rqjard  ason  the  whole  tlie  most  scientific  of  the  many  works 
that  have  appeared  in  France  within  the  present  decade  upon  this 
subject,  anfi  WW  deem  it  a  matter  of  serious  regret  that  writersrepre- 
aentiDg  this  method  and  standpoint  were  not  chosen  by  the  pub- 
lishers of  the  International  Scientific  Series  to  present  the  puhjecl  to 
EnKli^h  and  American  writers,  in  preference  lo  such  tliorouiih|;oing 
pftTtisansof  the  school  of  Charcot,  which,  aft<»r  its  great  service  in  giv- 
ing a  memorable  impulse  to  studies  in  this  field  hv  introducing  a  liew 
ideal  of  scientific  method,  has  been  latterly  so  reluctant  to  accept  tho 
far  better  methorts  and  results  of  Nanc^,  tliat  discredit,  not  only  for 
the  Paris  school  but  for  this  field,  is  imminent.  Thestaoy  ot  hypnotic 
phenomena  at  \anry,  which,  beganon  the  present  lines  ny  Liet>oault. 
a  student  hanllv  less  diligent  and  sagariouK  than  Braid  himself,  una 
who  had  the  advantafie  of  cominjr  after  that  investigator,  has  led  to 
veT\'  different  conclusions  reHjiectiug  hypnotism  from  those  reached 
at  I^aria  or  Toulon.  The  school  of  Nancy  believes  that  the  so-called 
phyaical  phenomena  of  hyimotism,  including  those  of  Charcot's 
three  states,  are  purely  ^>8y'criic,  that  hypnotic  sleep  is  the  sjime  as 
natural  sleep,  and  that  in  the  latter  the  same  phenomena  can  be 
obtained  as  in  liyiuiosis  artificially  indued  in  tho  same  subjects, 
even  catalepsy,  hallucinations,  transfer,  contracture,  and  automatic 
movements,  etc.,  all  appearing  on  suggestion  ;  that  halhicinationsare 
only  suggested  dreams,  and  tlreams  are  only  sponlaneouK  hallucina- 
tions; that  without  suggestion  hypnotic  subjects  remain  torpid  and 
inert,  and  really  in  natural  slumner;  that  hynnotism  is  therefore 
not  pathologic  and  has  no  necessary  atlinity  witn  hysteria  ;  that  hy»- 
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terical  phcnomeiui  arc  often  dcrelo|KMi  either  sponlaneouslv  frma  the 
loo  common  association  with  magnetism  anH  hysterical  mm  '  i^- 

in  the  subject's  min*l,or  else  supK^ttd  more  or  le«}  unco:  y 

this  ii««)cmtion  in  the  mind  of  the  ope m tor ;  that  no  uuu  t^u  L»e 
hypnotized  unle»i  he  lias  the  ifleahcis  toIfe,ao  that  llie  Kleepti^If  is 
an  effect  of  suggestion,  und^  like  nil  it?  phenomena  whatever,  isdc 
not  to  magnetic  or  any  fluidic  inrtuence,  or  to  any  physical  stimul  us  t 
manipulation,  but  solely  to  psychic  impressions.  Exi>eriments  wher 
the  oonditions  have  ripdly  excluded  su^estion  huTe  not  sacceeded 
at  Nancy.  Bernheimnastrled  "  witli  hundreds  of  subjects*'  to  pro- 
duce tranitfert'ncG  of  thought  without  .suggestion,  such  as  GU>ert  of 
Havr«,  >rr.  Myers  of  London,  FVrronnet,  Oohorowicx,  Janet  and 
others  in  France,  think  they  have  obtained,  but  in  vain.  These  phe- 
nomena and  the  notion  of  drugs  at  a  distance,  if  they  be  real,  are 
factsof  an  entirely  different  order  from  tliose  obtainable  here.  Bem- 
hcim  believes  that  suggestibility  exists  in  the  normal  waking  state, 
but  that  it  is  neutralixed  or  repressed  by  reason,  attention  and  judg- 
ment. In  sleep  these  faculties  are  eufeelSlcd,  impressions  arc  acceptM 
without  control  and  transformed  into  movements  and  images.  This 
psychic  mo<lalily  or  new  consciousness  makes  the  brain  more  ilocile 
and  plastic  to  suggestion,  and  moreupt  to  react  on  the  functions  and 
organs  either  by  inhibition  or  dynnmogenejiis.  It  is  this  a]^)titude, 
exalted  by  Boggestion,  that  is  effectively  utiliwil  for themjieulic ends. 
!^o  suppoeod  action  of  dnigs  at  a  distance  is  thus  explained.  The 
Bobject  concentrateBall  his  disposable  nervous  energy  uiM>n  orgauB 
on  which  attention  is  focused  to  divine,  with  extfemelv  hyper- 
aesthesic  sense,  what  the  exjieriraenters  wish  to  obtain.  Knowing 
that  they  arc  to  get  the  ellcctet  of  a  substance  in  a  sealed  l»otlle,  they 
begin  with  vague  symptoms,  like  malaise,  anxiety,  agitation,  nausea, 
which  are  effects  common  to  most  poiBons— alcouol,  opium,  emetic, 
valerian,  etc. 

If  among  those  present  knowing  the  Bubstauce  some  one  i^  struck 
by  the  Urst  mauifeatationsund  translates  their  sentiments  into  words, 
toe  cue  is  instantly  seixed.  If  there  are  no  words,  then  the  physi- 
ognomy, gestures,  the  lejwl  index  of  approval  or  diftai>[iro\'al,  are 
eagerly  sought  and  diviucd  with  amazing  acuteness;  and  if  all  these  are 
absent,  ana  even  no  one,  not  oven  the  exiK-rimenlor,  knows,  and  all 
subtle  odors  are  effectually  eliminated,  the  experiment  fails.  Upon 
this  coneeiition  of  the  imture  of  these  pheoomeua,  it  is  said  thern- 
pentics  is  Wst  able  to  utilix<*  what  is  claimeii  as  one  of  the  most 
important  conquest.s  of  contemporarj-  medical  science. 

Bemheim  tellH  a  new  subject  tliat  lie  or  she  is  to  tte  put  to  simple 
normal  sleep.  It  is  well  if  the  subject  has  first  seen  others  hypno- 
tized to  see  how  simple  and  jierhai^s  lieljiful  it  may  be.  He  u.<4'(*  the 
command  "sleep ' '  after  dewril  ting  to  tliem  ojitical  sy  mptf»)ns  of  sleep 
which  he  os-^ures  them  they  feel ;  but  if  they  do  not  sleop,  they  are 
assured  that  sleep  is  nut  nee<iful  ftn  hypnotic  ofTect^,  Some  subjects 
6xate  first  and  then  the  eyes  (.lose,  or  are  closed  by  the  operator, 
and  thus  the  image  or  suggestion  of  sleep  is  insinuatei]  into  the 
brain.  Passes,  fixatiou,  etc.,  are  not  absolutely  uecestwiry,  but  serve 
only  to  concentrate  the  attention.  The  operator  continues  to  say  in 
ever  low«?r  tones.  ''  You  feel  heaviness  in  the  eyes  and  torpor  in 
the  limbs,  the  nervous  system  grows  calm,  Hlccp  is  coming,"  etc. 
With  others  a  more  brusque,  authoritative  method  must  Vte  employed  ; 
with  others  the  idea  of  being  chloroformed  was  effective,  or  a  few 
sniffs  of  chloroform,  alone  quite  ineffective,  cause  sleep  with  the  aid 


PSTOnOLOaiOAL    LtTBRATITBE. 


507 


of  snggcsUon.  It  is  not  neuropathic  or  hysteric  persoas  who  make  the 
hest  subjects  or  who  are  less  apt  to  react  by  contra-su^reBtion,  but 
thoHC  ocnustomod  to  obey  jiossivelv.  In  plat*  of  the  six  tlieoretic 
Bt«geM  of  hvpnotiHin  bv  Liobeault,  l>t>|rinninu  wilb  hcnvineAif  of  ttie 
leyeUds,  unj  ending  with  nt-rfecl  somurtmbulic  response  to  the  ojm;- 
irator'B  will.  Bernhuini  makes  nine  BtugCH,  diviiiiblc  into  two  groups. 
2n  the  first  stuue  all  s'l^us  of  sleep  are  uncertain,  but  there  is  a  nerv- 
OUB  calm  in  which  sensations  of  Iicat  can  be  provoked  by  suggestion 
lu  different  jiaitA  nf  the  Ixxly,  ami  certain  pains  can  Iw  destroyed  and 
iherapeutiq  elTeclc  seciireil.  Hypnotism  is  dcline*!  nn  *'  the  provoca- 
tion nf  a  particular  psychicstji  tern  wjiich  suggestibility  is  augmented." 
This  sliite  need  nul'netx^iwarily  be  sleep,  for  catalepny.  anaestheeia, 

fiaralysijii,  and  hallucination  can  be  provoked  without  sleep.  The 
lighest  degrei?  of  hypnotism  ifimarkpii  by  amnesia  on  awakening,  and 
hv  the  possibility  of  hallucinations  bi>th  hypnotic  anil  poHthypnotlc. 
•The  term  negative  hallucination^  applied  to  ca«oa  e.  g.  where  objecta 
within  the  lield  of  view  bfc-onn,- invisible  by  uuggeKtion,  signilieHtliat 
objects  perceived  are  neutralized  by  the  imagination,  and  not  as  the 
Fajia  school  conceives,  that  perception  is  inhibited.  Hypnotic  achro- 
motoiRiia  and  amaurueiu  are  purely  psychic.  The  moaifieations  of 
circulation  and  resjiiration  which  characteri/,e  liypnotiwm  are  said  to 
T)e  due  to  emotions.  The  phenomena  of  instantaneous  hemorrlmge 
on  any  part  of  the  body  obtained  by  I>r.  Mnbille.  and  by  Bourru  and 
Burot,  which  resemble  the  self -suggested  stigmata  of  Louise  I-ateau, 
which  succeed  only  with  the  most  rare  subjects,  and  which  Berniieim 
cannot  produce,  must  be  grouped  with  blushing,  sooretions,  lluiibes, 
et*:.,  under  inlluencea  as  truly  iwychic  as  the  efTects  ascribed  to  mag- 
netfi.  Transfer  uud  many  other  phenomena  can  be  prothiced  in  the 
waking  stnto  by  suggestion,  and  illn^^lrate  the  same  order  of  facts  as 
Braid  descriljed  in  lH40in  his  pamphlet  entitled  ThePmMrofthtMind 
Over  thf  Bodtf.  Suggestion  without  hypnotism  may  also  acconnt  for 
the  insensilnlity  to  torture,  caused  liy  ecstasv  in  tlieoaae  of  martyrs  and 
victims  of  the  Inquisition.  The  Kanry  st-hool  lias  not  been  able  to 
verify  either  Ihe  somiitic  or  psychic  syinptiiniH  of  the  tliree  stages  of 
Charcot,  but  manifests  the  signs  of  somnambulism,  catalepsy,  or  leth- 
argy at  suggestion  without  rubbing  the  vertex,  oi>ening  the  eyes,  beat- 
ing a  gong,  touching  or  blowing  on  tlicbkiu,  etc.  In  fact  these  processes 
have  no  effect  of  thenii^elves.  This  is  the  concUi.nion  also  of  all  the 
exikcrimcntcrs  of  Nancy,  anil  even  of  Liebejiull,  who  fluring  the  lost 
twenty-five  years  has  livpnoti/^d  more  than  (KtfX)  persons.  The 
Salp^lrii-'re  siibjecta,  besitfos  being  all  hysterical,  have  been  a  long 
time  in  the  Itospital.  and  have  come  to  rellect  a  false  theory,  the 
joint  product  of  doctors  and  patients.  Thus  the  manipulations  of  a 
special  culture  which  unintf-ntionally  suggest  relictions  conforma- 
ble to  tlie  theory,  imit^ttive  of  typical  rcdexcs  in  otlier  patients,  liave 
developed  in  this  environment  ii  spi^cies  of  hypnotism  that  is  unnat* 
ural.  Again,  severe  hysteria  (the  Paris  theories  rest  on  not  more 
Uian  twelve  cases)  is  very  rare  com^jared  with  the  very  many  common 
cases  on  which  Ihe  Nan'ey  conception  of  iiysteriaishased.  Nothing, 
says  Bernheim,  is  mure  curious  than  (he  errors  of  Binnet  and  Fen'  in 
siipI-'Tsing  tliat  they  could  rely  on  alleged  symptoms  of  lethargy  and 
catalepsy  to  eliminate  the  suggestion  (the  true  Itey  here  also)  in  their 
< exnerunenta  of  transfer  with  the  magnet.  These  subjects  iire  pr<ib- 
»hly  nol,aathey  think,  oblivionsof  external  influences,  Inlethargy 
*.  g.  the  subject  is  impressed  with  the  idea  that  he  cannot  or  must 
I  not  react  to  any  stimulus  or  suggcatiou,  and  this  state  can  be  excited 
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artificially,  as  it  were,  in  all  patdente  in  the  aomnom bulimic  state. 
In  all  the  very  maDV  cases  Iriei:!,  Bernheim  couUl  never  proiuoe 
transfer  of  aensalion.'contracturep,  pains,  etc.,  from  one  half  cif  the 
IXHly  to  the  other  witli  mn^^iet^  witltoiit  suggestion,  but  ilIwavh  did 
it  will)  sii^rgestion  without  majfnet^.  The  same  is  tnie  of  mixtures 
and  complemcntarv  effects  of  imaginary  colors,  and  the  douhliug  of 
unreal  ohjecte  by  lookinc  through  a  itrism.  The  coior  effects  are 
many  and  there  U  no  doublinu  with  BubjectA  iunorant  of  tbe««  effects, 
but  let  tliem  once  see  ttiey  are  looking  through  a  prism,  or  what  are 
the  pfffcta  of  so  doing,  and  what  cohjr  or  mixture  effects  occur  with 
real  im«g«*K,  tliencc'forth  they  exhibit  all  that  Uinnet  and  F/n- found. 
TohIb  wiih  rotating  prisms  show  ttiitt  the  lictive  image  does  not  ti>n- 
form  to  tbe  conditions  of  real  images.  Finally  he  recommends  then 
young  experimenters  to  repeat  their  experiments  on  new  subjects 
with  new  precjiulions,  and  predicts  they  wi|l  reach  very  dilfercot 
coni-JuKions.  The  tests  of  Bernheim  arc  certainly  far  more  varied  and 
ingenious. 

The  chapter  on  history  and  literature  is  concise  and  full  and  is 
brf:in(;ht  down  to  date,  and  is  perhaps  the  best  vet  written  in  it^  space. 
The  most  impurtaul  clia)>ter  iu  probably  that  ou  iiitfrpretattan. 
Instead  of  hein^  m>  uniijue  and  ant i-phyRiol optical  as  this  state  at  fint 
seemt)  {(_'.  Bernanl  said  if  these  facts  were  true  they  s*'enied  to  necei 
tate  starting  over  again  in  pliysiologj').  it  is  laraely  explicable  fromi 
well  known  facts  of  retiex  action,  automatism,  and  instinct  modiA^^ 
by  the  psychic  orpnn.  A  man  absorbed  in  thought  is  functionally 
decajiitatod ,  and  1  ike  a  frog  dei>rived  of  its  hemispheres,  has  the  reflex 
and  uiectiaiiical  functiiuis  exalted.  Changes  of  phyfuiojicnomy,  ges- 
turesj  iiitU'ctionfi,  and  all  indications  of  emotional  play,  and  perha{i8 
walking,  etc.,  all  of  which  moy  accompany  speech,  arc  both  n 
complex  and  much  more  regulated  by  laws  than  the  conscioos  . 
cesses  involved  in  discourse.  When  preoccupied  we  avoid  nbsiac 
react  to  noises,  odors,  temperature,  react  to  many  incidental  stin 

by  acta  which,  though  onf^inally  free,  are  so  no  lonfrer.      lnt< 

impressions  tranHforni  Ihi'mnelves  into  automatic  actw ;  so.  on  tliT 
other  hund,  attention  need  not  be  lon^  absent  for  hvpnogogic  illo- 
Bions  to  arise.  The  faith  of  the  theologians,  or  crediritr,  is  abandon- 
ment to  authoritative  8UK>:estiou.  It  \h  indiBpensable  for  education, 
business,  etc.,  and  we  have  a  first  tendency  to  believe  everv  statement, 
which  credulity  must  be  afterward  competed  by  a  stH^ontf,  induce)  or 
native.  This  is  akin  to  the  cerebral  docility  which  ol>ey»  all  ordere. 
The  degrees  of  authority  of  the  person  who  suggests,  of  sleepineos  or 
concentration  in  the  subject,  und  of  native  euscejitibility,  are  of  tTOurse 
many.  Even  tbe  normal  state  presents  "psychic  decapitation"  in 
a  maimentary  degree.  Ideas  are  projectea  or  transformed  aaseiua- 
tions. 

Bernheim  would  explain  6upgrf>tton  to  he  carried  out  in  waking 
states  later,  by  assuminp  that  imprcsaions  produced  by  artificial  sleep, 
or  provoked,  are  always  consciou.s  at  the  moment  when  thev  are  pro- 
duced. This  eonscioui^ness.  although  lost  on  waking,  can  always  be 
evoked  by  simple  utfirmation.  These  latent  souvenirs  may  revive 
spontaneously  in  certain  states  of  psychic  concentration.  Ideas  sug- 
gested in  sleep  to  be  ncterl  out  later  do  not  remain  latent  or  tincon- 
SL'ioustill  the  moment  appointed  for  oction,  as  Beaunis  and  others  have 
said,  hut  may  recur  repeatedly  in  the  interval.  The  last  part  of  this 
book  is  devoted  to  the  detailed  descrijrtion  of  106  cases  upon  which 
tbe  therapeutic  effects  of  hypnotism  have  been  tried  at  Nancy,  nearly 
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all  witb  sacoeaa.  These  coses  cover  a  great  variety  of  complaints, 
mostly  with  nervous  complications.  Finally,  all  physicians  are 
strongly  advised  to  hypnotize  no  patient  wittiout  his  or  uer  couuent, 
to  never  do  so  save  in  the  preaenccof  a  third  ncvBon,  and  to  suegest 
nothing  not  essential  to  therapeutic  emls.  Tnese  rules  should  be 
ol>scrved  as  safeguards  of  the  physician's  conscience  and  his  profes- 
sional honor, 

Le  aamnambHluma  prowqtti,  Hud^  phyeiohffitfuet  et  myehohgiqHe4. 
H.  Beausib,  professeur  de  pliysiologie  A  la  Faculte  de  M^decine 
de  Nancy.    Paris,  1880,  250  pp. 

This  well  known  author  introduces  this  work  with  a  chapter  of  sta- 
tistics of  liabilitv,  showing  that  for  the  somnambulistic  stages,  con- 
cerning which  taolcs  by  different  observers  have  been  most  variable, 
the  liabilitv  of  Die  two  sexes  is  about  equal.  Again,  out  of  744 
hypnotic  su^jjects,  23  were  less  than  7  y«^rs  of  age,  and  59  were  over 
Ki  vears  old.  That  of  the  above  total,  fiS  wore  between  the  ages  of  7 
an^  14,  and  87  l>^tween  14  ami  'il,  is  also  significant  for  the  possible 
role  of  hypnotiiation  in  education.  Subjects  were  hypnotized  with 
great  care  to  avoid  all  muscular  tenHion,  and  were  tola  now  that  their 
heart  beat  more  and  more  slowly,  now  faster  and  faster.  The  heart 
was  made  thus  to  vary  between  the  extremes  of  lo.4  and  19.2  heats 
per  second,  the  respiration  rhythm  remaining  constant,  all  emo- 
tional excitement  avoided,  and  the  modification  following  almost 
immeijiatuly  upon  the  suggestion.  These  nbH*:rvationH,  with  facts 
like  the  famouH  Townseud.  case,  thai  of  Dr.  Futhergill  and  the  cases 
gathered  by  Tarchanoff,  Aeem  to  show  that  in  some  subjects  the  will 
can  act  directly  in  retanling  and  perhaps  accelerating  the  pulse,  and 
BOEgest  therapeutic  eifccts,  already  found  salutary  in  a  few  cases,  in 
palpitation  and  other  cardiac  neuroses.  Like  Mabille,  Dumontpaltier 
ana  Focachon,  Beannis  believes  he  has  produced  circumscribed  cuta- 
neous congest  ion,  with  local  increase  of  temperature,  passing  to  meas- 
urable swelling,  and  even  veHicutioa  on  the  skin  (^nerully  of  the 
forearm),  by  auggcstiononly.  Dymimometric  force  ld  most  cases  (162 
in  242)  wad  reduced  during  provoked  sleep.  Hypnotic  suggestion 
probably  (the  experiments  are  too  few  here  to  be  conclusive")  increases 
the  acutcness  of  hearing?,  and  reduces  the  reaction  time  far  both  tac- 
tile and  auditory  (wnsationa. 

In  his  interesting  chanter  on  the  nature  of  suggestion,  and  onspon- 
taufitv  in  the  somniunnulic  fitate,  the  author  snows  himself  in  the 
main  in  accord  with  the  other  members  of  the  school  of  Nancy.  The 
theory  of  concentrated  attention  a»  represented  by  Braid,  Carpenter, 
and  IJiebeault,  is  prububly  uae  of  the  most  helpfulphraaea,  but  really 
explains  little  till  we  know  more  about  what  attention  is.  The 
conception  of  Durand  de  Gros(Dr.  Philips)  has  the  merit  of  trying 
to  go  deeper  by  suggesting  that  thought  activity  is  reduced  to  its 
simple  and  isolated  elements,  so  that  mental  action  is  suspended  save 
at  one  point,  while  the  nervous  force  accumulates  to  the  point  of  con- 
gestion in  the  brain  in  general,  and  can  be  turned  with  tmusually 
high  jtresHUre  on  to  any  organ  or  nunle  of  action — this  displjicement 
by  suggestion  being  termed  ideo-plasticity.  Beaunis  says  the  prim- 
ordial fact  is  the  action  of  arreni,  which  mav  be  either  sudden 
cerebral  shock,  or  gradual.  In  this  stite  there  is  little  or  nothing  in 
the  mind  which  is  not  suggested  immediately  through  the  senses. 
The  style  of  th  is  book  is  clearness  itsel  f,  and  tlie  material  Is  well  and 
convonieDtly  grouped. 
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I)H»omtn«ilncnnalurti,«(9Mdit0r»e$f<frmet.    H.  Baatb.    Pnrii,] 
186  pp. 

This  thraU  contjuns  n  valuable  bibliop^phr  upon  hypnotifetni,  vhich 
is  treftteil  a«  a  pn^l^iform  malady  of  sleep,  a  crtmmoii  nervoas  dia- 
tbcsis.  It  is  here<litiir\-,  a  dyiianiic  equivalent  of  eonvuUions  in 
chiklren,  hyftti?ria  in  mlolesfenl  jrirU,  of  neurostbenU  g«Denill^,  And 
perhaps  ofexuphtlialniic  j!i>iire.  hyptxhtuulm,  epilepsv,  |iaralv»ig, 
which  latter  are  often  forin-1  in  the  ascon-Jant.  ratnulo^cal  fc^wp 
may  begin  in  an  attiick  of  simple  noctambiiiidin,  c«iu»ecutiTO  to  vio- 
lent moral  preoccupation,  or  in  childhowl  in  a  cataleptic  crisis  reeuJt- 
ing  from  wormK,  or  later  in  ecstasy,  letbai)^-,  etc..  but  alwayn  most 
orifEinate  in  a  nearojutthic  ha»\».  All  the  maladies  of  sleep  can  be 
artificially  pro<iuce<l  m  hypnotism,  A  functional  debility  ranw-i  U«*Kof 
harmony  among  the  nerv«>u8  faculties  so  that  some  cenlrvs  relict  abnor- 
tpally,  cithrr  by  inhibition  or  dynamopenesis.  Thw  diiworiaiion  of 
cercViral  functionn  it*  j;reator  than  in  normal  sleep.  Thtis  arise  those 
paradoxical  states  which  sevra  »q  exlmonlinary  and  mysterioua. 
The  pbyRiologicftl  explanation  of  these  purely  nervous  fact^,  -uhit^ 
are  strictlv  in  accordance  with  ecientitic  facts,  should  be  far  more 
widely  dimise<l.  The  effort  of  Maury,  Dci^pine  and  others  to  trace 
certain  resemhlancefl  between  these  states  and  tho«te  produced  by 
certain  narcotic  and  anaeMlhesiCBubetances.  with  a  view  to  ind actions 
concerning  the  pathological  phrsiologj  of  morbid  sleep,  haa  not  l>evD 
aacceaeful. 

Lea  anaestJuaiM  Kvattrigvs*  dta  mvqueuaes  et  t/«>  organea  dsa  aaju,  et  ka 
aontt  hjf»t0ngeMa  dia  muqueusea,  h.  Lkthtwiit.  Paris,  1SS7,  182 
pp. 

The  author,  who  dedicates  his  work  to  Professor  Pitres,  if^anotolo- 
met  and  laryugoI(^ist,  and  his  work  is  characleriied  by  admirable 
diligence  and  scmpulotis  attention  to  dotailB.  The  buccal  muoona 
surfaces,  the  palate,  nasal  fof»ae,  lar^iix,  external  mcatuH,  tympanum 
and  middle  car,  conjunctiva  and  cornea,  and  finally  orjninft  oi  tastti. 
smell  and  hearing  were  tested.  The  author  finds  t'hut  in  hysterical 
aabjects,  anaesihesia  of  niueons  Burfacee  almost  always  occurs  with 
dermal  anaesthesia,  but  was  never  observed  to  be  completely  unilat- 
eral  over  all  the  mucous  surfaces.  Tympanic  sensibility  plays  do 
role  in  auditive  orientation.  The  cartilapinouejmrt  of  theVustachian 
tube  Boems  never  to  be  entirely  annesthesic.  Thcfte  tp*its  were  made 
by  prsBBurei  pricking  and  heat.  The  gu«tjilive  (iebl  is  often  reduced. 
Parageusia  is  most  common  for  sapid  sulistances.  Anosmia  is  more 
oft«n  unilateral,  and  although  nsually  Accompanied  by  anaestheftia 
of  the  OilJBcent  mucous  Burfaces^  seems  less  closely  aaaociated  wSlh 
dermal  iusenHibility  than  is  ageusia.  Auditory  anaesthesia  has  no  rap- 
port with  that  nf  tlV  «kin.  Atrairi,  of  eleven  hysterical  subjects,  six 
oad  hysterogenic  zouct*  on  the  mucouf*  aurfai^es.  These  tteemed  m<;«t 
common  in  the  naso-pharyngcal  region.  Those  with  mucous  also 
have  dermal  zones,  and  the'  former  are  often  bilaterally  avrnmetrinLl. 
Although  ordinarily  constant,  these  rones  sometimes  diange  their 
nature  and  appear  and  dlisappfar  quite  suddenly.  These  ]>oints  have 
not  only  hign  flingnnstic  (*ignifii*ance,  but  their  discovery  is  of  great 
etiological  and  tbenijuMitic  viilue  in  such  cases.  By  testing  for  such 
points,  accidents  in  oi>erattons  may  be  avoided.  Cfiemical  and  olec- 
rical  agents  often  excite  them. 
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EUment*  dt  m^deeim  tuggtstivi,     T>r.  J,  Fontan  el  Dr.  Cii.  L&uard. 
Purifi,  1887,  304  pp. 

The«e  two  prnfefwors  in  the  Stedical  College  of  Tonlon  acreo  sub- 
atantiallv  witn  the  school  of  Pemheim — whose  greut  work  (above) 
they  cniT  n  vuritabk^  cutochism  of  sugscstivc  medicine — in  sBtniming 
that  the  hypnotir  state  creates  no  new  nmctiona,  but  only  exajrireriiteti 
the  normal  waking  function  of  suggcfitibility,  and  hence  we  ht-nr 
little  of  the  action  of  ma^nete  or  of  neuric  f<)rL*e8,  or  of  drufCH  at  a  dis- 
tance. Hvpnotiwm,  however,  diflen*,  they  believe,  from  normal  glccp 
in  that  it  ?iiti(rneK,  while  the  hitter  rests,  an*!  in  certain  onilar  phe- 
nomena, especially  palpebral  an<l  ^unietiuieB  orbital  spaums.  Cnar- 
cot's  three  staces  are  purely  hysterical,  hut  ywie  hypnotism  is  better 
differentiated  by  three  dotrreeBofintcnBity,  with  intermediate  de^'rees 
which  are  describetl.  "Whether  hypnotism  la  functional  extinction 
of  the  ego,  or  CRfientially  inhibitor}*,  or  a  tonic  cramp  of  the  atten- 
tion, loss  of  will,  or  hyper-ox  citation  of  cerebral  cella  by  reflex  changeB 
of  cortictd  ctrculation,  or  absence  of  assocuiUve  functions,  arc  ([ues- 
tions  as  yet  insoluble.  It  is  said  that  a  generation  that  ha^  a  panttion 
for  developui|i  aug^estibility  is  decliuinu:,  but  medical  science  would 
rob  mnn  only  of  the  liberty 'to  suffer.  Hvpnotization  is  no  more  dnn- 
gerous  than*  the  ordinary  methods  of  therapeutics.  If  hens  have 
been  killed  by  hypnotiam.  n»  appears,  dru^  would  have  l>ceu  no  leas 
effective.  With  one  apathetic  patient  with  mild  dehigions,  it  waa 
enough  to  Bucgest,  '*  vou  will  Bee  no  more  appiiritiona  and  tal  k  no  more 
with  the  waU,  will  nave  no  more  thoughts  nf  suicide,  will  practice 
your  piano,  learn  your  leyaoiiH,  and  you  will  will."  Su^jje.stionm'ems 
to  act  on  ever)*  function  under  the  inlluence  of  the  bruin.  Painful 
Bcnsations  do  not  hurt,  if  the  idea  of  pain  is  not  aroused.  Sii^%'esti- 
bility  iH  reversion  to  a  state  which  is  infantile  in  l>eing  mainly  auto- 
matic. plusBuch  results  of  mature  experience  as  have  become  mostly 
automatic,  but  always  with  irresistible  impulsion,  whether  faintly 
coiucions  or  not.  Even  moral  orthopwlics,  at  least  so  far  an  the  cor- 
fecHfjH  of  uiihy^ieido  habitn  are  concerned,  is  practicable  In  some 
nQMes.  It  is  fareiu^ier  to  inhibit  and  repress  functions  than  tu develop 
ihem.  Part  second  of  this  volume  teaches  i>hysicians  how  to  apply 
these  roethodB,  ami  j'urt  third  statee  result*,  followed  by  89  cases  of 
cure  or  preflt  amelioration  duo  t/.'  hypnotism,  these  ca-ses  constituting 
nearly  two  thirds  of  the  entire  volume,  and  may  be  thus  tabulated : 

A.  Diseases  of  the  nervous  sy»!«*ni.  1.  Organic  aftections  of  the 
nervous  system,  apoplexy  and  consecutive  hemiplegia,  myelitis,  men- 
ingitis— C'obe.;  2.  Grave  neuroses,  hysteria,  abortive  or  complete  epi- 
lepay — 7  obs.;  3.  Insanitv,  alcoholism,  hysterical  insanity,  celirium, 
imbecility  —  &  obs.;  4.  l^aljiitations,  insomnia,  lassitude  or  neuro- 
pathic troubles — ft  olw.;  6.  Neuralgias,  sciatic  |jains,  njegniins,  and 
other  nervous  pains — 14  obs. 

B.  Other  diseases.  1.  Nervous,  muscular,  secretorj'  and  other 
troubles  due  to  internal  affections,  whether  hepatic,  pelvic,  rheumatic 
or  gastro-intestinal — 21  obs.;  2.  Diseases  due  to  external  troubles, 
fiiicn  Hs  contuitions,  urethric  inflammation^  affections  of  joints  orskia 
— 21  obs.;  3.  Fevers,  naludism  and  pyrexias — 1  obs.;  4.  Chlnrosia 
and  munstniation  tronldes— 3  oba.;  5.  Anrgip4il  anaesthesia—4  olw. 

Kellcx  and  painful  troubles  scera  chiefly  amenable  to  this  treat- 
ment in  these  cases,  all  fi-om  the  practice  of  the  authors  in  the  mari- 
time hoepitals  at  Toulon.  There  are  a  few  failures,  but  the  ratio  is 
not  for  from  that  of  Liebeault  in  the  hypnotic  treatment  of  incon- 
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tinoncc  of  nriac,  viz.,  in  77  cum  eight  failaras.  It  is  al wajrs  th«  cog- 
tceetion  htkI  not  the  hypnotism  that  cures  in  thUi  cer^hra]  <Hiiiopedia. 
VoiMtn  roixjrt«  m  cue  of  miinis  and  another  of  Ij'iiemania  farormblj 
modified  ur  hvpnotie  BUfrgeetion,  and  later  three  case*  of  brBterical 
ineanity.  Yhi^  metho't  iQUf*t  henceforth  take  an  honorable'  rmak  in 
therai>cuticit.  Paychologifita  and  alienutt^  will  be  e^^eciaUjr  iatot- 
(«t«d  in  caMM  VIII — X\  I,  both  inclusive.  The  work  aa  a  whole  m 
serious  and  p«rely  pmctical.bul  we  ore  1c«8  convinced  of  the  < 
of  hypnotic  snggvstion  in  tlic  class  A  1  and  in  B  throQ^kOttl  I 
t>ian\>f  A  2 — 5,  wlienj  its  efficacy  seems  well  ectabttaheo. 

S^'kypnotxMmt  et  let  rlatt  anahpuet  au  point  d4  ru*  mrdiethlf^l.    Git 

DK  LA  TotEKTTE.       1887,  M4  Jlp. 

The  mothor  of  this  valuable  work  was  lately  an  interae  in  the 
RftJp^rii're,  and  ifl  now  lecturer  on  legal  medVine.  and  ia  fuU  of 
•ckDOwle^l^ients  to  CUurLXjt  and  Brouardel.  Lieljeanlt  reported  in 
1880  that  nut  of  11)14  perflonfl  tried,  alt  Init  'S!  were  hypnotized.  Many 
siemt^  Awch  aH  roady  perspiration,  habit«  of  anquiet  sleep  and  it 
drcamintz,  anaemia,  neurotic  diathesia,  especially  hysteria,  bare  beoi 
Buid  \*i  i iidicate  tboae adapted  to  hrpnosia.  Of  ail  the  hypnotic  states, 
lethargy  in  the  state  most  favorable  to  rape,  as  shown  by  many  crim- 
inal caites.  Hynnotic  education  may  be  in  the  line  of  snggealed 
movements,  htiliticinations,  ur  of  acts.  Suggestion,  which  is^Mstin 
the  Homnarabtilic  state,  becomes  more  and  more  trreeistible,  and  the 
mtiHt  outrageituH  crimes  can  be  done  by  as  well  as  upon  the  subject. 
Not  only  dues  resistance  gradually  grow  impcasible,  but  even  mem- 
ory of  crimes  both  done  or  siLfrere<l  is  often  irrecovorablv  lost  on 
waking  fu>metimes,  eepecially  if  the  8ugKC«tion  that  they  (te  so  for- 
gotten is  made.  All  this  is  the  more  alarming  if  acts  can  beso^eated 
meutAllv  without  word  or  atpn,  aa  is  80  often  claimed,  but  which  the 
author  deoms  not  prftven.  ^^ugse(lted  amaeeia  may  be  partial  and 
one  may  recall  and  |ierhai)s  confees  a  snggeeted  crime  and  funret  the 
suggestor.  Retroactive  suggestion  may  be  made  in  such  a  way  that  the 
BOmect  believes  himj^elf  to  renicmi>eracts  or  crimes  committed,  orrol^- 
beries  or  QUtrajEt'8  suffered,  which  have  not  occurred.  A  crime  may  l»e 
hiii.Tc>itt<Nl  to  a  hypuotiiuHl  subject  to  be  done  hours,  days,  or  even  we«>kK 
in  the  future,  and  the  subject  then  nuakenetl.  But  at  theappitint^d 
time  the  act  i^  spontancoualy  done,  and  in  some  cases  entirely 
forgotten.  The  problems  what  is  the  state  of  the  subject  in  the 
interim  Iwtween  the  snggestion  and  the  act,  and  what  at  the  time  of 
thf'  act,  are  a»  imi«'rtant  for  determining  the  question  of  responsi- 
bility as  they  are  dilliciilt  to  solve.  Natural  somnambulism  is  often 
one  of  the  Urst  Bymptoms  of  hysteria^  and  aomuambulista  make  excel- 
lent hypnotic  subjects.  If,  in  the  dissociation  of  sense*  thoa  caoeed, 
a  somnambulist  or  hypnotic  subject  falld  from  a  height  and  is  killed, 
life  insurance  companies  should  not  interpret  it  as  suicide  (whicli 
vitiates  tM>licieH),  for  it  was  not  intentional.  Hynnntiflra  is  as  valid 
an  exculpation  from  criminal  intent  as  insanity,  although  the  former 
on  account  of  its  brief  duration  is  more  pn^filv  8{multtt4>*l.  Yet  if  the 
Bubject  knows  his  malady  he  may  l>e  culpable  if  he  takes  no  precau- 
tions and  crime  is  done.  ^mnumbuUsm  is  a  dream  in  action.  f» 
e.  g.,  in  the  case  of  a  nun  who  'ireame^l  the  friar  of  the  convent  nad 
slain  her  mother,  rose  in  her  sleep,  found  and  stabbed  him.  These 
states  are  nearly  nlwavH  |>artial  sleep,  or  sleep  of  the  unuse<l  senaes. 
Altliuugh  the  dei;rces  of  resistance  to  suggested  acts  vary  greatly  with 
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the  Bubject,  the  state,  the  act,  mode  and  force  of  iragirestion,  etc., 
resistance,  at  leoMt  in  a  subject  often  hypnutizetl,  caiTlw  generally 
overcome,  and  even  contrauictorj'  BUggestion  accepted  with  short 
interval  atid  little  objection.  Piijfgestioniuay  evf  n  be  automaticor self- 
made.  Mo»t  cases  of  gupposeu  death  and  reanimation  are  cases  of 
lethargic  hyjtnotism.  Tho  second  or  induced  state  in  cajnes  of  dnal 
personality  is  (rcnvrallv  prul<*n|<:ed  hysterical  somnambulism.  Ilvfv* 
notiam  in  a  moHt  valuable  agent  in  tho  treatment  of  hysteria  in  all  its 
forznBand  complications,  and  even  in  hysterical  insanity  as  well  as 
paralyBea  and  cramps.  As  an  anaesthesic  agent  in  sui^cal  cases, 
despite  the  great  succeHs  of  Kfldaile  with  300  cases  in  the  meemeric 
hospital  *'  ut  Calcutta,  and  the  many  amputations,  confinements,  etc., 
its  etficiencv  is  demonstrated,  but  chloroform  is  preferable.  *' Sug- 
gestive rae*licine"  illustrates  the  jiower  of  the  imapiuation,  teaches 
us  how  tnilyefhcacious  relicts  and  mcantations  have  been,  and  should 
beappliedwitlisuccessinoertain  cases  by  regular  practitioners.  Hyi>- 
notitun  is  alno  the  best  teat  or  revealing  agent  of  hysteria.  With  such 
teniiteramenl*  extreme  results  may  be  reached  ut'oncc,  in  fwmie  cases 
even  HuiciHe.  For  all  crimes  and  accidents  the  hypnotizer  should  be 
held  legally  responsible. 

One  cliapter  is  devoted  to  quack  magnetizers  and  their  advertise- 
ments, Hud  argues  tliat  travelling  exhibitors  of  the  phenomena  of 
hypnoti.«ra  like  Hansen  ami  T)onat<:>  should  be  restrained  by  law,  and 
details  many  evils  arising  therefrom.  The  chief  crime  due  to  hyp- 
notism that  has  thus  far  come  before  the  law  is  rape ;  but  as  simula- 
tion is  one  of  the  most  characteristic  traits  of  hysteria,  it  is  possible 
that  these  may  be  based  on  either  false  or  suggested  ideas.  Finally, 
an  addition  to  the  French  code  punishing  rape  in  unconscious  states 
IB  demander). 

This  work  is  on  the  \vhoIethe  bestthiw  far  written  on  the  forensic 
asi)cct  of  hypnotism.  Its  material,  however,  is  arranged  on  no  plan, 
and  with  very  little  method,  and  bears  every  mark  of  haste  ana 
immaturity. 

^nde  de  la  mimoira  d4iM  $69  rapports  atee  U  tommeit  hypnotique.    Dr. 
A.  lUciiAs.     Paris.  1S87,  122  pp. 

This  thesis  for  the  degree  of  Doctor  of  Medicine  at  Bordeaux  is  a 
brief  systematic  study  of  the  ^ihenomena  of  memory  that  api>eftrin 
the  hvpnoticand  post-hyi'notic  states.  Awonling  tu  Dr.  DichoH,  a 
compfele  act  of  mcmorv  con»i.-(t»  nf  three  principal  phases  :  1.  The 
reproduction  of  a  previous  state  of  consciousness,  t.  «.  an  illusion  of 
memory;  2.  the  rectification  of  this  illusion  by  a  real  state  of 
oonaciousness ;  3.  the  localization  in  the  post.  Of  these,  the  first, 
which  necesaarily  implies  the  regi-steringand  conserving  of  the  orig- 
inal impressions,  is  the  onlv  essential  one.  In  normal  memory,  •'all 
rednces  itself,"  in  the  words  of  M.  Taine,  **  to  the  creation  of  an  illu- 
sion which  is  imme<iiately  contradicted  and  rGctifio<l."  In  the  hyp- 
notic state,  on  the  other  hand,  the  recall  of  the  image,  or  the  illusion, 
alone  occurs,  nut  the  rectitit^tion.  In  itM  place  there  is  an  hidlucina- 
iion  which  finds  iXa  explanation  in  the  fact  that  the  automaton  nlone 
acta  in  hvpnosig.  The  author  reports  manv  interesting  cases  of  hyp- 
notic sufijet^te  ulmerved  at  the  hospital  ol  .St.  Andr^  in  Bordeaux. 
From  the  studv  of  these  and  other  cases  he  draws  some  interesting 
conclusions,  'fhe  phenomena  of  double  const- ions neas  are  not,  aa 
Ribot  thinks,  to  be  explained  by  BUpjxising  two  memories  existing 


su 


PBTOMOLOOICAL   LITERATtrBE. 


aide  br  side — the  flrat  nomuU,  Iod^  orsunized  in  the  bnin  of  the  rob- 
Ject ;  the  other  leintK>Tarv,  paraniuc,  produced  brthc  crisns  and  laai- 
iBg  only  wliile  it  lost*.  The  explamition  is  rather  to  be  found  in  the 
exalt&tiQii  of  (ht*  iiiirnml  mcmorr  that  occurs  in  the  hypuottc  state. 
Memory  is  00  e«^nii:it  for  inteUectual  activity  that  the  increased 
power  of  reproducing  impressions  may  well  explain  the  altered  chai- 
acter  that  the  patient  dioplays  >n  the  "second  stJite/*  Pr.  IHcha* 
BUfTfil^tii  nlso  that,  as  the  memory  of  the  hallucinations  of  the  byp- 
uoiii'  traiii.-e  may  jierBist  in  the  normal  state,  while  that  of  ordinar>' 
impressions  as  a  rule  does  not,  thirt  fact  may  hl-coudI  for  the  numer- 
ous confessions  by  respectable  women  of  incredible  cricces  reported 
ill  the  N:H>kj3  u|>on  sorcery  and  witchcraft.  The  author  sumroarisea 
his  conclusions  as  follows :  1.  During  the  hypnotic  sleep  the 
hyjtnotixtid  subject  remembers  events  of  the  waking  state  and 
event?*  of  previous  hypnotic  state«.  2.  In  hypnoflia,  epontane- 
oue  or  induce*!,  there  is  often  an  exaltation  of  memory.  This 
exaltattuu  can  profoundly  modify  the  mind  of  the  subject  to  such 
a  d^ree  that  he  no  more  recctn^niEes  himself,  and  believes  in  u 
doubling;  of  his  jiernonality .  :i.  In  the  hy|motic  t-tato  disorders,  epon- 
taneouslv  or  artiGciiillv  produced,  may  i-rofomully  modify  the  func- 
tion of  niemory  {Amn-'aieu  protoqa^,  e^mn'tti^).  A.'  Alter  \vakinp,  the 
subject  ha*  generally  lost  the  memory  of  what  hapiM'iie<l  during 
the  hyjmotic  sleep.  Bnt  with  some  patients  a  simple  as*>ociation  of 
ideas 'it>  suilleient  to  recall  what  is  ap]>arentlv  forgotten.  With  some 
Bttbjects,  too,  all  is  \ofi  save  the  memory  of  lialluci nations  produced 
dnnnn:  the  hypnotic  sleep.  This  memory*,  by  its  j^ersistence  in  the 
normal  state,  rnay  cniise  serious  trouble  in  the  intfllij'efue  of  the  sub- 
ject. 5,  The  forgetting  of  acts  done  in  the  hvpnolic  state  ia  at  the 
discretion  of  the  exjierinienter,  who  by  a. 'tirn  pie  suggestion  can  recall 
the  partial  or  total  memory  of  them.  fi.  Aetij  done  in  the  normal 
state,  or  in  the  hypnotic  state  under  tlic  inilucnce  of  a  verbal  sagge#- 
tion  ^ven  during  the  sleep,  are  Huhject  to  the  same  laws  of  memory 
as  acts  done  during  hypnosis  thut  are  notsu^^esled,  i.  e.  after  they  are 
performed  they  are  forgotten  when  the  subject  ieawake,  and  recall 
to  memory  in  sn1>sequent  hypnotic  state.i.  7.  SufQ^estion  appears 
be  entirely  a  plienonicnon  of  utironscious  memory.  8.  Thestudy 
memon,-.  In  iis  relations  to  hypnotism,  enables  one  better  to  deter- 
mine t^c  responsibility  of  the  hypnotic  subject.  Also,  thanka  to  this 
study,  one  can  better  understand  certain  facta  formerlv  deemed 
supernatural.  W.  H.  B. 
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fiur  la  jiolarianiion  ptjfehiqw  <2an<  la  pAoM  aomnambitlique  d4  rhj/pno- 
titnte.     BiANCni  and  Soumeu.     Kev.  Philos.,  Feb.  1887. 

The  following  new  ex{>eriments  still  further  illustrate  what  Binet 
and  Ft'rc  tirnt  called  psychic  jtolarization.  A  j^leasure  trip  on  a  mil- 
road  is  sujfcested  to  a  patient  who  can  only  with  prc-flt  ilitJicnliy  be 
put  in  any  but  the  somnnmbulic  stage  of  hypnotism.  On  applying  a 
matpiet  a  centimeter  from  the  back  of  the  neck  she  Incomes  trtmbled 
and  thinks  of  a  railwav  ilisaster.  Many  other  itlustration-s  are  ^iven 
in  which  the  emotional  state  and  a  corresponding  image  are  reversed 
by  a  magnet.  Emotional  states  in  the  somnambulic  phase  canse  oscil- 
lations of  the  gal  vanometrlc  needle,  but  this  does  not  occur  if  the  sub- 
ject is  wakened.  With  each  Lmpresslou  the  opposite  is  developed  bat 
not  attended  to.  Attention  views  onlv  one  term  of  pairs  of  oppositee 
so  long  us  it  follows  logical  or  associative  laws,  but  when  these  are 
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weakened,  as  in  BomuamhuUsin,  the  opposite  of  each  idea  emerges, 
and  thought  drops  to  the  »taue  of  contrast  or  antitbests,  ami  correla- 
tive ideoa  arc  no  longer  tno^lifiod  or  co-ordinated  aa  in  the  hifi;her 
stapeo  of  normal  life.  A  ina>rnH  even  brin^otit  in  tUesomnanimilic 
consciousncw  a  complementary  color. 

L'an^sthfM  $y*t'-maiufe  et  la  dwociation  dM  jthhiomifua p»ychoiogiqM», 
PtKRRB  Janet.    Rev.  Philoa.,  Mai,  1887. 

After  reporting  an  int*?re«ting  series  of  exiierlraenta  illustrating 
negative  hallucination  or  Rystemati7.eii  anaesthesia  (where  o.  g.  a  sub- 
ject in  resjionHc  to  sugpestions  inado  in  the  hyj^notie  state  is  unable 
to  Kee  or  do  certain  things  on  uakuic),  micli  tnigneKtibilily  is  ascrilK'd 
to  a  state  of  dissociation.  Psychic  phenomeim  may  be  conscious,  hut 
leave  no  trace  in  memory,  because  all  ordinary  associative  traces 
are  forgotten.  When  a  suYiject  is  unable  to  see  among  a  dozen  cards 
in  her  lap  all  those  marked  with  a  cross,  containing  numbtfrs  which 
an*  a  multiple  of  three,  or  certain  personB,  etc.,  na  a  result  of  liypnotic 
»nggfjstion,  it  is  not  to  beexplainwil  liy  assurainir  unconscious  »er- 
ception.  The  objects  must  in  a  sense  be  seen  in  onler  to  be  excluded, 
and  it  is  an  error  to  say  that  suns:ition  is  destroyed.  Association 
BpriniZB  up,  moreover,  lietweeu  the  objects  thus  tabooed  from  waking 
oonsn'ousnew.  What  are  tlie  limits  of  this  dii^sociation,  how  many 
agjrregates  of  ftlftt<'**  may  thus  bo  formed,  or  l»etl*'r,  what  arc  the  p!ie- 
tiomenn  that  are  not  tluis  snbdivirfible,  cannot  yet  Ik)  told. 

De  la  }>rHeiulue  rielle  9omiMiitbulique.    DEtaoKur.    Rev.  Philos.,  Feb. 
und  March.  1887.  . 

Inviiei-l  bv  M.  Charcot  to  see  some  of  his  more  remarkable  patients, 
and  allowed  to  freely  test  them,  M.  Delboeuf  reached  the  conclusion 
that  the  phenomena,  though  surprising,  were  not  a  tissue  of  mys- 
teries, but  that  the  mental  faculties  of  siibjocls  in  the  somnambulic 
state  of  sleep,  on  waking  are  depn>ssed  to  the  same  degree  as  in 
normal  sleen.  and  p<.iint<j  out  many  analogies  tt>  states  be  luuidem-nlied 
in  his  well  known  work  on  sleep  and  dreams.  The  sleep  walker  is 
monotonous  and  plays  onlv  the  tune  he  is  wound  up  for,  or  hatches 
only  the  cm  deposited  in  his  brain  by  the  suggester.  Beaunis  even 
savs  the  subject  proceeds  to  the  prescribed  end  with  tlic  fatality  of  a 
falling  stone,  but  thinks  he  is  free.  But  yet  if  the  act  commandeil 
i&  a  httle  strange,  while  it  Is  done  all  the  same,  the  subject  seeks 
reaifons  for  floinc  it,  and  there  are  sometimes  even  traces  of  reiiist* 
ance,  and  the  subject  mav  even  feel  himself  condemned,  force<i  to 
an  act.  Beaunis  coneluiWs  from  liypnotic  te-ntH  that  the  subjective 
conviction  of  freedom  in  these  subjects  docs,  and  therefore  in  us  may 
comport  with  perfect,  automatism.  But,  says  Delboeuf,  if  we  are  not 
free  we  kiit>w  nothing  of  the  alternative  between  freedom  and  necea- 
aity.  Rather  the  hypnotisser  is  free  and  responsible,  and  the  subject 
who  acts  on  his  suggestion  is  not. 

D(u  Weaen  da  Spirititmm  wm  physikaUKKen-  und  phfsiotoffUehen  Stand- 
punl^e.     Vt,  Hebmann  Si'ikgel.     Leipsic,  1888,  70  pp. 
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sibtlity  from  his  motility/'  whence  his  appdieoi  ciatrrovuice. 
whifh  increaseo  M  the  function«  of  motion  and  irill  decline.  This  is 
abont  the  same  as  occurs  in  sleep.  Thus  the  cpiriiist  is  "  an  artist 
of  the  first  rank  who  plays  the  role  of  either  an  amateor  or  ut  % 
deeper."  Tlic  pamphltrt  Kas  no  scientific  value  or  method,  but  has 
the  mild  merit  of  attcmptinfc  to  tarn  aitontinn  from  the  realities  and 
ao-called  facta  of  spiritualism,  to  seek  the  key  to  it  all  in  the  psydio- 
physiological  prooeases  of  the  "medium." 

L«  tpirititnu.    Dr.  Paul  Gism.    Paris,  16S7, 396  pp. 

Tlilti  is  a  historical,  critical  and  experimental  study  of  '*  ooddcntat 
fakihsm,"  contains  twenty-four  cuts  and  a  hiblioprapfay,  and  is 
devoted  more  to  "experimental  spiritualism"  than  to  hypnotism. 
The  author  describes  the  researches  of  Crooks  and  Zoelfner,  raps, 
spontaneous  writing,  transp<trtation  of  bodies  without  contact,  in  a 
way  surely  hanlly  wortliy  a  professional  naturalist,  and  conchules 
with  an  appeal  for  a  society  for  investigating  "  lliie  brancli  of  phys- 
iological psychology."  Allan,  Kanico,  Elipbafi  Levi,  Iloudin,  the 
fourth  dimension  oi  space,  cell  and  pla&tidute  soolsj  theoeopby,  mys- 
ticism, ancient  oracleR  and  raaKic,  comparative  religions  and  theology 
are  tlie  chief  (%ntres  of  interest  in  this  book,  which  thus  illustrates 
how  ineflective  is  the  education  which  a  man  now  reeeiven  in  the 
jToong  anther's  chosen  ticld  to  fit  him  to  study  with  true  scientific 
spirit  and  method,  phenomena  in  such  a  field  as  modem  hypnotism 
opens. 

Magn^imne  et  hypnoUsme.     Dr.  A.  Cullebre.     1887,  358  pp. 

Tliis  work,  here  published  In  a  second  enlarged  erlition,  contains 
twenty-eight  figures,  is  a  very  comprehensive  survey  of  the  whole 
field,  historical,  pKvchologiciil,  clinihal,  legal,  etc.  It  is  written 
from  no  well  ilefined  standpoint,  but  modulates  from  illustrations  of 
the  Rochcfort  experimenters  to  the  teIei«lhicdrBwinp>  of  the  English 
society  for  psychic  research,  and  thence  to  the  localirjition  diagrams 
of  Ferrier,  with  no  clear  method.  The  author  is  evidently  a  subur- 
ban middle-age^l  general  practitioner  who  hm  read  and  quotes  exten- 
sively. 

L«  noutel  hypnoii»m«.    L.  MorriN.    Paris,  1887,  220  pp. 

This  illustrated  book,  though  written  by  a  fiublic  exhibitor  of 
twelve  years'  experience,  and  of  repute  not  unlike  that  of  Hansen, 
DftB  and  Donatn,  has  a  certain  interest  to  the  scientific  student  of 
hypnotism.  The  uulhor  is  evidently  frank  in  detailinfrthe  manipu- 
iations  and  other  methoiis  he  hae  found  successful  with  rcfran^rv 
subjects,  and  even  in  deHcribing  a  list  of  accidents  produced  in  vul- 
nerable subjects  by  cither  submitting  to  or  witnessing  his  hypnotic 
seances.  His  drastic  melhcM-Je,  the  symptoms  he  rcUci*  on,  which  all 
evince  profound  nervous  disturbance,  the  kind  of  scenee  hedeecribee 
as  most  p-ffcctivo  with  audiences,  all  tend  to  show  that  despite  the 
seal  displayed  in  propacating  thecaiiKenf  "  true  magnetism,  which 
he  says  makes  for  hcaltl)  and  science,  public  performances  like  his 
should  be  suppressed  by  law. 
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Dffr  IlypTutumuM^mit  bemnderor  Ber&eiikirhtigung  mtiner  kUnitehen  und 
for«rm$ehen  Bedeutung.  Klinieche  Zeil^  und  Streitfragen,  Bftml  1, 
Heft  2.    Pror.  Dr.  lUixmcii  Odebsteiser.    Wien,  1887. 

This  pamphlet  presents,  under  the  convenient  car.tion«,  processes 
of  hypnotization,  sensory,  motofj  vegetative,  peycliic  phenomena, 
mi^:eBtion.  phvHiological  explanation,  iherflpentic  and  forensic  appli- 
cations, a  very  ronrise  infijiint,  liy  a  well  known  pliysiolo^'iral  inv(-K- 
tigntor,  of  the  host  rcsulta  reached  in  this  field  by  recent  studies,  and 
is  especially  addressed  to  |>ractical  physicians.  It  is  hy  far  the 
best  ID  its  space  and  ought  to  be  translated  into  English  and  placed 
in  the  hands  of  every  medical  practitioner. 

Der  Il!/pno(imtv4 in Frankreich.  M.Nx'DEsaoiR.  Sphinx,  March,  1887, 
pp.  141-160. 

TliiH  article  describes  briefly  the  literature  ujjou  the  mihject  during 
the  last  few  years,  and  contains  the  best  general  bibliography  upon 
the  subject  yet  made. 

L'inltnnV  det  imagea  iMntuUt.     A.  Binet.     Rev.  Philos.,  May,  1887. 

The  world  of  images  has  its  laws  and  its  mechanism.  Merely  to 
indicate  an  idea  by  way  of  suggestion  is  not  enoug;h  ;  it  must  be 
impresaed.  It  must  not  only  he  introducHl  into  ttie  mind  of  the  hv(H 
notized  subject,  but  must  bo  reinforced  along  the  various  associative 
lines  of  force,  for  we  exteriorizR  associations  as  well  as  single  images. 
Most  female  subjects  have  a  certain  sexual  attraction  for  tlie  mag- 
netizer  which  may  be  called  "eiective  sensibility,"  or  "experi- 
menta,!  love."  Siig^eslioii  is  really  suggestive  of  form  but  not  color. 
The  tone  of  voice,  direct  appeals  t«  attention,  increase  psychic  !ivi>er- 
exeita\>ility  ami  make  iiiiuges  inteOHe.  .Associatidu  by  rcsemblantw 
may  be  in'tense,  and  association  by  conti^ity  ignoretl,  as  e.  g.  in 
echolalia.  Looking  at  a  red  disk  intensifies  the  effect  of  feeble 
suggestion  to  hvpnotics,  making  them  effective  and  f^uickening 
the  memory,  and  eattsing  in  a  word  the  explosion  of  an  idea  or  act 
suggested.  'Peripheral  excitation  thus  t*)rreHiM>niU  lo  diffuse,  and 
specific  supgestiou  to  localized  excitation.     So  risk  often  stimulates 

firemeditfitcd  crime  by  giving  a  stroke  of  the  whip,  as  it  were,  to  the 
magination.  Even  pressing  the  eyebrows  together,  as  in  voKin- 
tary  attention,  causes  psychic  dynamf>gonesip,  increases  unconscious 
pr^ure  on  the  dynamometer,  and  shortens  reaction  time.  ((*f.  Dr. 
Lombanrs  article  in  the  November  number  of  this  iournal  on  the 
knee-jerk.)  Conversely,  all  contradictions  enfeeble  images,  and  may 
even  expel  them  ;  so  also  does  all  resistance  on  the  part  of  the  sub- 
ject, or  a  fluggeKted  image  of  paralysis.  Separation  of  the  eyebrows 
enfeebles  movement  and  mentai  imagery,  Paralysis  raa\-  l>e  puj:- 
gested  by  association,  as  where  hemiparesis  issuggested  and  apliiMtia 
results  with  it,  or  where  suggested  paralysis  of  a  word  involves 
paralysis  of  the  associated  image. 

Trance  Stata  in  In^rit^ty.  T.  D.  Crotiierh.  Journal  of  Nervons  and 
Mental  Diseases,  8ept.  and  Oct.,  1880. 

Dr.  CrotherB,  who  is  proliably  the  best  authority  in  this  c<»untr}*  on 
the  psychology  of  inebriety,  atlds  in  this  article  many  interesting 
facts  an<l  inferences  to  his  (ire^nous  communication  on  this  subject. 
Sudden  partial  loss  of  consciousness  of  variable  diiraticm  he  believes 
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of  inehrieCj-  vbea  then 


of  ialoxicataofu    Be  OMy  aoddeBlr  fallow  ft 


loci  eooMidered  bat  aimaAontd  Innvc,  sad  omj  it  ob  «tfa  i1p«  iv 
day*  or  veeb  sad  then  stop  sbn^j,  iadirsfmg  the  dope  «(  lbs 
trance,  sad  go  on  s/ter  vltfa  no  ig/eiem«  to  vast  h«  had  daas. 
Crimes  sr»  aomcdmes  done  in  thli  sute,  vith  file  ^mft  camAmw^ 
cTideneeofnoaieaKiryof  It  afaslerersftenrud.  RraasBdMditek- 
iag  often  occs«obs  bUafcs  of  niwaoty  to  ojta|dcle  tfaatoltas  aaet 
infoRB  tbs  iMUieat  vltst  hss  oeesmd.  Ob«  vmksK  op^  ss  it  nsa, 
sad  ftads  hiaaetf  ia  a  T^ufcadi  balb  vHfa  do  ides  of  how  he  oms 
thcn^  This  shrmstiTe  stele  m  periupa  boat  iHBtt?atad  in  |aiisdh' 
driakeis  wUbloncintensfabetveeaapfeeB^  Alt  UMhriates  si*  fasd 
wirmifs  BA  to  lh(?mjielTei  or  their  tatmuiifiaB.  The  |nohlMS  of 
re#l^*D^ib[  vMiin  sach  cases  if  s  Isrse  fldd  for  tian^gtadj. 

The  reUti-  .  pbeoDcaeas  to  etsWptie  tmwas,  aa  tf.  ^.  u{  the 

kiad  laieif  U^iicrtL^d  hf  Dr.  Haauaoad  to  acaoant  for  BtyatcriaBf 
diaspjisaiaiiiiM,  sad  tocaaeiaf  hjrpaotictiaaeg^  — Kipiciniiwiiastiij, 
etc,  tt  jret  to  be  tneod. 


Sornz.    NesrolocisehflS  ( 


,Sor.l»7. 


Dr. 


A  grare  case  of  hyelericsl  parsplegis,  of  two  j<aie'  < 
•rretitseD^csr  otd  pcanat  eixi  sbo  bad  been  naaffcifttid  bj 
laetfaods or  lnsliiMiiil,  was  aliaoct  entifelr  cared  br  « Caw  veab  of 
hjX'»iiCif  ■MMiiilinn  Thk  caie  was asadaed  with  ladafatiipMa dili- 
Ipsaee^  sad  the  eKact  extent  of  deaiaal  answf Hpsii  for  dige«aat  tadrfh 
sthwali  was  csfefallj  detenoined,  snd  its  cfauges  ahown  br  eoat*' 
aiaat  Qlaatatioas.  Theasmecsre  waasko  directed  to  the  demaaca- 
l&oa  of  tctinsl  ioseoaibilitT.  The  deacripcioa  of  the  padaaX  Jml- 
ofMaeat  of  the  hjrpaotic  cute  and  of  Hs  carsttTe  effecta  ia  in 
in  iteelf,  sad  ia  aiade  atill  niore  ao  by  the  fact  that  Dr.  I 
liinmrir  a  ^ood  hTpoodc  subject  snd  pTe*  his  own  laipre 
the  flab)ectiTe  natiu«>  of  the  hrpaotic  state.  He  InrHnes  to  ] 
bsin'a  opinion  that  the  cauae  of  thJa  atate  is  the  inbjhilina  < 
oeiU  of  the  cortex,  indaoed  br  teiai  bat  prolonged  stii 
fsrta].  sQilttocy,  or  optic  nerre.     TTith  his  patient,  be  1 


p«jrchic  impreseioo  toat  he  poaseaeed  some  marTcllona  aijatic 
played  the  leading  therapeutie  role.  The  reaaon  Genaaa  phji 
nsre  been  len  e^er  to  foUow  the  linea  of  inyesHjitina 
Ghareot  aad  h&a  school  st  Paria,  and  by  Bemhem,  Iie9 
Beaaaaaof  Saacy.  ia,  he  thinks,  that  electncity  snd  the  Weir-3». 
sad  nsyfiair-Bancart  laodes  of  treatmeat  hare  been  ao  macb  i 
wideSy  seed  in  Gerattny  than  in  France,  and  with  co^  good  rcsalfia ; 
bat  strot^^y  doBents  fnan  an  opinion  expreaaed  by  a  recent  aritari 
that  German  medicine  dkoold  maintain  an  fiUitade  of  coolaeBB  lowam 
the  eatire  proUcaa  of  bypootiam. 

Two  intereating  new  cases  of  hrstero-tnuuiuUic  paralysis  in  aien  are 
reported  from  (^arcot'a  ciiniqaeu  X« /V^^ra  Jtfiribesf  for  Jan.  S^ 
A  waiter,  ag^  tweotr-nine,  w  aearopathic  berrdity  and  haftorr,  waa 
bmiaed  by  a  refaide!  Ue  often  repeated  the  details  of  the  seeideait  in 
theeasaii^deliTiaai,  bat  <mite  diUfemitly  from  the  real  Cada.  which 
aeeaied  to  indicate  for^etfiuneas  of  all  thai  tocA  place  at  the  aKHaeal  of 
theaecJdeol.  He  experirooedLatcnae  cerebral  comiaotion  followed  by 
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the  traumatic  retrograde  amneais  of  Ribot  and  Atam.    There  was  in- 

cr*!a«iugimiDo)ulitj' of  theliuiTw :  alisolnteai;  '  'itof  thepharynx 
such  that  the  finger  (xiuM  l>e  tlini^t  tt.  tin-  \  ithoiU  ibe  lea^ 

reaction.  Hearing  wa»  r4''lucc<l  an<i  ihc  li*  .  .  ■■  .  -  i-.n  woaul'ttcurfi 
efjncentHcally  in  both  eyes.  The  'U-rnial  anaonthe.sia  oxtomlod  over 
the  entire  surface  of  the  lower  limbH,  save  only  tht-  entire  Bole  of  the 
rifiht  and  the  anterior  half  of  the  sole  of  ihe  left  foot.  Thiamodeof 
liiuitation  of  anaeslbeaia  in  very  different  from  tliat  produced  in 
organic  lemons  of  the  spinal  t-ord,  where  the  insi-iisibiiitv  exten<U 
over  the  lowerah-lfinniniil  rcgionfl.and  is  inarkp.l  ufT  from  tfio  normal 
parts  near  the  umbilicas  by  a  line  nearly  rKjrpi'ndicnlar  t>  the  axis 
of  the  body.  The  delimitation  rather  cc'rre?»f»onils  rjuitc  cl<»6ely,  au  is 
ahown  by  nlalcfl,  to  that  pnidiir-iMl  in  hypnotixeil  liemianaestheeic 
sulgeclH  when  in  the  Homnambulic  Htuiri*  paralysiii  ta  uupc^sted  on 
the  nonnal  bide.  The  ex|ilanalion  for  ttiif<  case  t«'therefore  the  follow- 
ing :  At  the  instant  of  tlie  acvi<Ienl  the  jiatient  lo*t  confcioiinness  for 
several  hours,  and  afterwar<iB  lay  for  eeveral  days  in  a  state  of  torpor  or 
obnubilatitm,  propitious fortlieetficacy  of  snggeetion.  "  Ix<calshock" 
left  the  limt>ft  weak,  and  the  idea  of  paralysis  waa  anto-^upfs^ted, 
whioh  was  uided  to  vividnefH  bv  emotional  perturlMtion.  It  ifi  possi- 
ble that  the  idea  th  undeveloped  waa  that  the  limlm  were  entslieil  and 
even  remove*!.  Schreck-UiMunffenan^  fear-pare«ca,  and  theBentirnvnia 
of  feebleness  pro«hieed  by  strong  emotions  probably  exhibit  f>arts  of 
the  same  mcchanion  or  terms  of  the  same  seri^  of  not  yet  well 
ordered  phenomena.  If  this  exfilanation  l>e  correct,  this  case  is  an 
illustration  of  rellex  nnconwioua  cerebration  where  the  centre  of  the 
diastaitir  arc  ib  that  port  of  tbtr  cortex  representing  the  centre??  of 
volantary  jwychic  movement,  mental  unity  Iwing  ihim  eai-ilv 'iisso- 
cia(e<i,  tto  that  adjacent  r^ons  are  nnaflected.  The  fact  tfiat  the 
pBTCfiis  bad  suddenly  ranisueil  in  a  cxiuvulsive  attack  confirms  diag- 
nosis of  hysteric  sirmptoms,  but  the  anaesthevia  wan  not  reduced. 

The  second  case  is  that  of  an  athletic  man  of  twenty-five,  of  ima^  na- 
tive and  mriody  temf»eniment.  After  a  slight  mntusion  on  the 
shoulder  he  conceived  the  i'iea  that  ihc  entire  ri^ht  arm  was  removed 
an'l  a  heavy  weight  htmg  in  iti*  place.  Sensibility  waj^  rciiawd  in  the 
field  uf  Hivcial  seus*>s  and  over  the  entire  dermal  .surface  of  the  body. 
Although  mil  hvj)notizable.  the  stale  of  fiuggt-stibility  i*  developed 
by  the  cerel>m!  <lt.sturt>anie  pro'iucci  by  nervoux  shocJc. 


JVote  nr  Vacriiurc  hyttiriqttc. 
18S7. 


A.  BincT.     Ber.  Philosophique,  Jan., 


In  the  case  of  hypnotics  who  write,  as  they  think,  conformably 
to  the  eh:Lrai-ti'r  of  the  personality  impressed  ujM^n  them,  it  isitossible 
that  a  meni«l  model  furnished  by  memory  may  have  been  copied.  If 
so.  these  cases  are  of  small  usetK  Ihegraphologiwl  whoseekh  in  writ- 
ing tlie  unconscious  expression  of  character.  M.  Binet  states  it  as  a 
law  that  all  sensory  excitement  prfHiuce*!  by  colors,  a  magnet,  jkrai«e, 
etc,  excite  in  hyperexcitable  subjects  a  general  dynamogenesis  caas- 
ing  enlarged  and  often  morerajiid  writing.  The  character  of  the  sen- 
timent written  often  instinctively'  enlarge-s  tiie  st^ript,  which  in  such 
■ubjecta  is  soon  re«liiced  by  fatigue  to  perhaps  even  less  than  its 
norioal  sixe.    Excitation  and  depreasioo  are  thus  directly  mirrored. 
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UAtr  die  A  Hto-^uifg**H»n  bei  dem  Bjfpmetuiritm.  X.  Ctbtlsxi.  C«d- 
trsJbUtt  f.  Phygiolo^e,  >'o.  12. 

Althoosii  cHMti  in  whic-b  hypootic  rabjects  can  aokd  tbemadTtt  to 
deep  hare  been  recorded,  no'spMul  obBerration  of  the  i^wnoinewM 
ban  been  made.  Tbe  aatbor  obeenred  that  audi  aabjeetaaovld  hrpoo- 
Uae  themselTea  at  any  time  and  entirely  indepeiMtaitly  of  tbe  itfeor 
tor.  For  thia  purpoee  the  subject  has  oaly  to  imaewe  for  a  munite 
or  lew  that  tbe  operator  comnuuids  him  to  sleep.  The  aothor,  with- 
out the  subJc'd'A  knowledge,  induced  a  tliird  party  (who  had  no 
inflaence  on  Uie  subject)  to  propose  to  the  hypnotic  that  he  aboald 
imagine  that  a  dcSnite  time  after  awakening  he  ehoold  perfom  a 
certain  action  or  bare  a  certain  hallacination.  Although  the  saSti^tA 
did  not  suspect  that  this  proposal  originated  with  the  operator,  he 
went  through  the  sugoestion  in  detail.  Funhermore.  if  the  subject 
imaginea  on  ffoinft  to  sleeri  that  he  is  in  rapi>ort  with  a  certain  person, 
eren  though  hypnotized  oy  his  opcnitor.  ne  reanaina  indifferent  to 
the  latter.  Krtim  tbeee  obeervations  the  author  concludes  :  i\\.  That 
the  rapport  1>etween  subject  and  operator  ia  dne  simply  to  the  fact 
tliat  the  former  has  the  Latter  in  mind  vhen  pasain^  into  the  hyp* 
n'ltic  state.  (2).  That  all  hynn(»t?t^nic  methods  are  at  bottom  oniy 
varioua  devices  for  vetting  the  tsu^ject  to  fix  his  attention  upon  a 
•ingle  concept.  (3^.  The«;  observations  help  to  explain  snch  phe- 
nomena aa  hypnotizing  throuch  the  telephone  and  certain  phases  of 
so-called  "telepathy."  (4).  That  results  are  valid  only  if  t>ie  subject 
In  the  waking  randltinn  hud  no  knowled^  of  what  it  is  propoeed  la 
do  with  liim  when  hypnotized  ;  if  he  docs  know  it,  any  restut  what- 
ever can  be  obtained.  This  explains  what  hos  been  ascribed  to  the 
action  of  the  magnet,  and  bo  on.  J.  J. 

M'lgnetumua  und  llypnotiumi*.  Etne  Daretellnng  dieses  (rebietea  mit 
besonderer  Berncksichti^ng  der  Beziehnngen  zwischen  den 
mineralischen  MagnetismtLs  und  dem  sogenannten  thieri^chen 
Magnetismue  oder  Hypnolismus.     G.  G\ssuA.sy.    21$  pp. 

This  volume  appears  in  a  series  of  manuals  forming  an  electro- 
technical  library,  ami  the  scientific  character  of  its  aasociationa  give* 
it  a  i^rietitilic  a]i^>eArauce  which  it  far  from  deserves.  The  material 
is  indittcriminatingly  collected  from  all  sources:  an  account  r.if  a 
itricUf  scientific  experiment  on  one  page  and  an  utterly  incre<lible 
sensational  (alleged)  fact  on  tbe  next.  While  denyintr  that  tbe 
magnet  can  do  all  that  the  mediaeval  sorcerers  claime*i  for  it,  the 
author  yet  holds  tliat  its  influence  on  the  body  is  umleresttmaled, 
and  that  it  is  "an  incontrovertible  fact  that  water  undergoes  some 
cliange  by  t>eing  magnetized  with  the  hand." 

The  author  has  invented  an  improved  "hypnoacope"  or  Utile 
magnet,  to  be  applied  to  tbe  finger,  and  by  tne  sensations  then 
aroDsed  to  furnish  a  criterion  of  the  hypnolixabilily  of  the  subject. 
Two  thirds  of  about  600  persons  who  tried  it  experienced  certain 
peculiar  sensations,  and  many  of  these  were  more  or  less  ready 
hyi>nutir  subjects.  But  the  many  experiments  in  which  magnets  of 
the  greatest  strength  have  been  us^  in  such  a  wav  as  to  preclude 
the  action  of  the  mihject's  imagination,  without  gettnip  the  slightest 
result,  are  utterly  ignored.  In  the  same  way  no  mention  is  made  of 
tbe  experiments  tJiat  show  that  transfers  can  be  obtained  indepen* 
dently  of  the  magnet.  The  author  assumes  as  a  proved  fact  what  is  a 
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ZDstter  of  extreme  doubt,  viz.  that  the  raagnet  has  an  influence  on 
the  humnu  body.  He  is  no  leas  shy  in  accepting  the  truth  of  tliought 
trunsferonoe,  and  believes  that  very  scnaitivo  snhjcctfl  can  he  made 
aphiieic  by  looking  at  Iho  left  side  of  their  heads. 

The  tiseful  portion  of  the  book  consists  of  tlie  historical  notes  (not 
alwavH  aocurati',  howevt^r ;  0.  g.^  it  is  said  that  Dr.  Pigeaire  rcatjy  had 
a  patient  wlio  earned  the  30O0  franc  prize;  for  clairvoyance,  while 
the  true  and  usual  statement  is  that  this  subject  refused  to  conform 
to  the  oooditioDS  of  the  Academy  of  Sciences);  of  the  abstracts  of  some 
scientific  papers,  and  the  exceptionally  numerous  and  admirable 
illustrations.  In  shoK,  the  book  has  an  unfortunate  pseudo-scientific 
air,  and  is  much  less  reliable  tiian  some  of  the  recent  French  com- 
pilations on  the  same  subject.  J.  J. 

Experiment*  in  Improving  the  Condition  of  Deaf  Mutea  by  Ifffpnotimn, 
l>r.  Bbskuak.    Berlin,  klin.  Wocfaenschr.,  7  Feb.,  1887. 

Kine  boys  in  a  deaf  mute  institution  in  Braunchsweig  were  I)yi>* 
notized  by  jzazingata  gloss  button,  after  their  hearing  had  been  care- 
fully tested  fur  a  variety  of  noises.  During  the  hypnosis  vomcIs  were 
spoken  into  the  ears  of  the  patients  and  other  noises  made,  and  they 
were  aroused  as  soon  as  possible.  The  hearing  of  the  buys  was  tested 
about  half  an  hour  latter,  and  the  process  was  repeated  from  four  to 
six  times  on  each  boy  with  intervals  of  a  week.  The  hearing  of  four 
of  them  has  very  greatly  improve^l,  though  by  no  means  restored, 
an<l  lit  the  time  of  the  reiHtrt  the  improvement  had  lasted  about 
eighteen  months. 

J)e  la  ttiffgation  et  ds  »c*  appl*cation$  a  Ut  psiagogie.     Dr.  Bkbillon. 
Paris,  1888,  IG  pp. 

This  is  a  continuation  and  reinforcement  of  the  writer's  («ii>er  on 
the  same  subject  in  IS86.  The  method  of  putting  bad  chddren  to 
sle«p  so  gratluatly  ax  to  awaken  no  op[)osition,  una  bv  purely  verbal 
suggestion,  is  first  sUited.  The  nature  of  the  snggest^ion  is  next  dis- 
easseU.  This  must  be  formulated  with  ^out  [ireclsion,  after  a 
careful  moral  diagnosis,  and  often  repeated  in  a  voice  and  manner  at 
onee  authoritative  and  sweet.  This  is  an  art  of  itself,  and  consists  in 
condensing  to  laconic  brevity  the  moral  needs  of  the  child,  with  a 
view  also  to  ready  realizability.  The  child  must  be  alone  anri  not 
subject  to  taunts  i>f  Ids  fellows  for  Iwing  «ubjci'te<l  to  the  process.  A 
number  of  new  cures  of  laziness,  perverse  instincts,  grave  defects  of 
character,  nervous  tics,  incontinence  of  urine  both  uy  day  and  bv 
night,  uiensirual  irregularities,  chorea  and  irascibiliU',  are  narrateu. 
Bernhetm  endorsed  these  conclusions  at  the  end  of  the  paiwr,  and 
adds  that  the  mother's  means  of  putting  her  child  to  sleep  are  the 
original  hypnotic  methods. 

VariaUofu  da  la  peraonTialitr.    Docteurs  H.  BorBRU  et  P.  Burot,  pro- 
fesseursa  r^k»le  de  M^ccine  de  Uochefort.    Paris,  1888,314  pp. 

This  book  begins  with  amoredetaileflstudy  of  the  case  of  V...  Tvouis, 
of  multiple  personality  fame,  whose  states  have  been  described  more 
briefly  bv  Camusel.  du  Saulle,  Richer,  Voisin,  Kibot,  and  F.  W.  A. 
Myers  o^  the  English  societv  for  psychic  research.  This  subject 
was  lx>rn  in  February,  I84i3,  of  an  hysterical  mother  and  an  unknown 
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wrred  by  thcuB  amhow,  whoalgo  ii>f  rr»  ^urUa  at 

pbyidaU  Mad  IteDdaart  mgntal  apniitniM  of  fA  ^a 

MMVd  baiw»»a  tha  ■iiBwii»i  pwiowatSana  af  «h» 

M  aoold  b»  niiMvad,    gaefa  of  tbaaa  a>a»a  a»d  ilhwa  « 

^  pbolaipap£7Tbe  iMihalf  oTlha  boafcla  irrijIH  >y 

CQDTMiiaallj  eofDpUad  frawi  laaay  aovma  off  olMr  «ff  i 

iai|i«rlaiil  foblaela  ot  Uiaae  iliaaya     An  ilwmil  «f 

th^'^'rlAa  U  given  (b  lh«  laal  chapter,  siwl  the  wifcnw 

f  Tfrlnin  <hnM^  fhnn^r***  ^  TaristiofM  in  tbr  fi/coatacaad 

'  7^'    Tbcsspcsrtiis  ■mbH  waiii  to 
and  pcd^mor  to  dolKBiBa  ito 


aalcaate 


i-iur^Li'jii. 


Furt^'firr  ciiilrtren,  mont  of  Uten  aikder  three  jeazs  o4  4 
in:.'  from  •-'•'"•>!-  .!;--'■-'-«,  each  caae  off  whidi  iadaaeribi 

•>d  by  the  aalboc'a  toodi  vfUho«t  1 

-"tiHtin.i  r<-iD«rcly]aidoii«aMlaoaiciiBeitlMef 

of  lliv  \njt\y  mM  ligliily  fttroked.    Prom  thea*  rtaoHa.  vhkfa  < 

b#  BJWTih^l  to  hf-iit  or  fmfijealioD,  the  wtiter  ooadndea  Uut  m  : 

l>M>ry  of  annrtioo  beU  bylbe 

^^re  alao  poruj  ri^t.    Kerrona  r^ 

■  iiui'  <~-  irniuimHtea  danns  tba  waktt^  ift 

paotflve  or  attfferlnte  ornaiSD.    In  hte  enticr  and 

wurk  on  ftiMp,  in  IM,ue  author  had  held  that)  _  _ 

tbnuffbt   iijui  an   trf|uiIifirAtin);  pover  which  dnrinc  artificial  dacfi 

can  hf  ma/le  I'T  itnp'trf^tnn  Ui  tran^imrt  the  ncrrofia  xoreeoff  fbe  h^ 

t'ct  fr«>m  |MMn)'-                   '*t  wh<rr*f  it  in  abandant  to  parta  where  it 
MiTfini-nt  (If  I,  ition.    UtrnUl  art*  tha»  maydiflkiaei 

from  «'ntre*i  will  I*-  .:»  {•.<  ■  '  ~ '> n  causes disordera  to i 

oMcred  by  ilefcf-t.     Wiri  toach  redistrifautca 

catuteaan  organic  calm  wit. _.aLal  action.    Paoplaof 

nangtdne  combnation  impreai  othen  moat  atron^y.  Wen 
an  {fTedndble  force,  nd gen0ri»^mad at  ^jeat  tbetMeotic power. 
motto  of  thi0  pamphlet  in,  **HeiraB  m  the  world  and  the  % 
knew  him  cot/*  Tlie  author'a  protcet  againBt  the  infallibdlity  • 
acadetnies,  and  hie  bitter  worda  oonceminf;  the  neglect  and  booi  _ 
often  meted  oat  to  great  discoTereni,  rem^ind  ub,  in  new  of  the  fact 
that  it  was  ht»i  great  work,  above  refenvtl  to,  which  gave  ila  char- 
acter to  the  Nancy  school,  and  the  tIie«TTy  which  he  now  so  sadly 
lapees  from  in  his  old  aee--,  of  the  no  less  jnM  complaint  of  Sterling, 
the  originator  of  the  modem  idealistic  movement  in  England,  of  sim- 
ilar want  of  recognition. 

De  la  tngQevHan  kjfpnofiqus,  datu  «e»  ropporU  awe  U  droit  tieQ  tt  le  drmi 
criminel.    I.  Litocoia.     Pari«,  1891,  70  pp. 
TtdB  often  dted  memoir,  by  a  distingoiahed  Joriat,  recognises  the 
onconsdoos  fatality  with   which  hypnotic  aoggeatioiia  are  often 
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enforce*],  whicli  majr  render  the  enbject  )>owerles8  againfit  criminal 
tentatives.  He  realizea  tliatBOUvenirs  which  are  effaced  in  the  wak- 
ing Ktate  nitty  be  revived  hy  now  hypnotizution.  Even  days  aft cr 
thi'V  arc  sugirestcd  to  them,  hypnotic  enhjecl:*  may  ojiiiinit  cniuu  for 
whith  ihey  fhoul<i  behL-ld  irresponsible,  ami  forwhich  the  BiiRgeKtcr 
alone  should  be  iiuni*ihe<i.  Courts  ghonld  not  have  ixjwer  to  hyi>- 
noiize  witno^tiie^  to  obtain  from  them  confeselona,  or  teetimony  againut 
othent.  Thi)«  fthould  apply  to  all  civil  actii,  willa,  etc.  If  a  victim  of 
a  crime,  or  an  accnsed  pentun,  however,  demands  the  test  of  hyp- 
cotism  for  himself,  it  may  be  granted  under  certJiin  specified  coiitii- 
tionH.  It  ia  recognized  that  to  cerliiin  [icrsont*  in  a  state  of  aitpartTit 
wakinf!,  BUggestiona  of  acts  may  l*  effectively  given.  This,  vf  course, 
is  a  point  of  great  imiw»rtanr*;in  criminal  prociice.  Nooneshould  be 
bypuoti£e<l  wiveiiitht*  presence  of  wilneaseB.  Hypnotizalionit^  the  dis- 
covery, not  the  creation,  of  the  capacity  of  beiix^E  morally  and  men- 
tally vivisected.  Thia  work  conUiua  refereneea  tu  many  intereating 
legal  cases. 

2h  i*(triffiM  det  effeU  curntift  de  rhypnoiUtM^  t'tudt  ds  ptychohgU  txpCri' 
mentais.    J.  Pbi.bocvf.    Paris,  1887,  42  pp. 

After  vigitinn  the  8alj>^riere,  and  exi»erimentinj:  much  himaelf,  ihia 
observer,  whose  admirable  work  on  dreams  had  qualified  him  to 
express  an  opinion,  attemjits  to  explain  hypnotism  as  a  therapeutic 
agent  as  follows :  Commonly,  the  urgaiiiam  and  tissues  under 
the  influenci!  of  the  j^reui  Bympathetic  evfitem  of  ncrveH  are  with- 
drawn from  thf  action  of  the  will.  The  hemit^pherer^donut  normally 
interfere  with  the  funcli<tn8  of  the  uun-utriated  muselea,  the  vaso- 
motors, glands,  etc.,  or  at  least  if  thcv  interfere  their  role  is  com- 
plicated and  obscure.  Thia  was  not  afways  so.  As  we  descend  the 
animal  scale  toward  protoplasm,  organisms  were  sensibly  affectctl  by 
all  tliat  paHsed  within  them  as  well  as  on  their  [)enpherv.  With  the 
divii*ion  of  work,  and  the  development  of  the  Henses  charged  with 
expanding  external  relations  with  all  that  could  })ctp  or  minr  the 
inte^ity  of  the  individual,  and  other  orpins  of  attack,  defense,  etc., 
the  internal  management  was  committed  more  and  more  to  a  servant 
which  consciousness  had  trained  till  it  could  bo  trusted  to  act  for 
itself.  The  life  of  relations  thus  absorbs  attention  from  vegetative 
fonctions.  In  the  liy]»notio«tate,  however,  the  «nbjuct  may  violent ly 
withdraw  from  the  external  world  and  all  his  energj'  is  directed  to 
any  sugKcsted  point.  If  any  internal  function  has  fallen  out.  of  order, 
tlie  higher  brain  forces  can  be  turned  on  to  it,  as  an  object  long 
neglected  bot  not  all  unknown,  and  often  with  the  beat  curative 
eifects. 


Fore*  fMjfehiquc  H  mgffctUon  mentaU. 
1886,  72  pp. 


Dr.  Claude  Persoknet.  Paris, 


The  author,  wlio  is  a  professor  of  philo8oj>hy,  holds  that  the  best 
"lister  of  undulations  produced  in  tlio  periphery  of  the  body  by  the 
:)f  thought,  isa  subject  who  has  been  hypnotized  and  deprived 
*.  personal  dreams.  Ho  would  replace  the  tlie(ir>-  of  fluidism  by  that 
'ODdnlationism."  He  huu  hypnotized  42S  patients  suffering  from 
I  dIaeMes,  six-tHiventhsof  them  women.  Of  this  total  num- 
>«Hr  «>"^  vere  eaaentially  improved  by  mental  suggestion.  Cataler'sv, 
hysteria,  migraine  andepilepey  were  mo«t  oftenhelped,  and  in  this 
order. 


su 


HI HiwmOTnii  r  rr— ftTiTBEi 


ImL     F.  Dm  i  I  mil  ■ 


PP- 


Th*  reform  fnr  wh^rh  This  msn^wtrste  ptrads  v  Rnmned  apiatlu 
0*w  )«ffftl  prori-  racti»  hy|*- 

oati«a  tuuaa  I.  '■  lusi^eil  N 

nikibitioBii  of  brpoocum.  uw  in  ndkoolB  aoct  tolmnuorim  l(S|E»Ur 
chsttarad,  ahattu.  be  fttfhUWtftn  2.  .Ul  infncUotu  uf  Utiii  Miiel* 
»lkaU  b»  poniriMd  br  iiD|«iKiame<it  ;if  from  six  <iay«  to  two  }i«uti 
Mid  bf  ft  An*  of  (nm  Ut  to  308O  frana.  or  mr  one  of  these  aiaim. 


The  antlkor  writes  in  ihm atMmmphennt  tlm 8id|MntTe.     Ilia 
1-  i.roKuMv  t!iL-  beat  nrwnNHnii  of  the  whoiB  «abJ«ot  ia  its   , 

i<«B  titan  that  ovatmrnd  bif  Binel  and  F£n.  Therean 
-  rtul  andcnticnlaadiCionn. 


Thft  initial  taOAe  i  f  induce*!  "Ivt'p  In  h^ralerir:!  :iv 

•xiuMaUcif  ::aUop.     In  tiomiM  panwns 

t0mwitm.  In  uysUTu^il  ..t^rauus  Ihu  lauititf  •>/  thin  rorca  in  <ncb 
IMTVOIM  vlatnwnt  in  tMiuiL  In  themseof  nonnaJ  pcfBona,  i<cffipbeiBi 
tfXdtat&oRs  which  u^nd  to  set  txwf  th«  ncT—  -^  -—  ■-'  tenwimm  mset 
vriili  »  KtrocMc  mdHtanee  when  thajr  kali  attotk    Tile 

l.iirhiT  rt'Tiirc?*  .u-t  iLrt  (:i.-ntm  of  aTfcst  li"-         ^_      ..    mowmeotfl 

itationa  vrould  pronooo  u  tiiey  were  {>er- 

M-MtyiiO 

<  ren.  Iliua  becauae  of  tbo  BoiaU 
■  ccnireaan'  ■■'•- "  '«^  ■*»  ••  -m**'^^  ij»i 
lobftniett-  't 

i.  ■  -a 

1  ,  ;iiat  svtiu:U  itiXieaLvsicncai.  iinJiviil- 

-  weak  condition  n(  t&i:  Utghitr  t*entnt 
Mi.i.  >.  .<••  i^^iiy  >_  .xM.>.<i-<L<;>j.  iiod  which  liiminjafaaa  oonacxoaMMt 
according  to  the' degree  of  fshniuCion.  1'.  A.  O, 

After  vritneaaina  the  hjrpootic  exhUntione  of  Sefior  Dm^  n(  ih» 
?T»ni.<0>  rourt,  in  jaaoarr  of  this  year,  the  ^ani»,  dfmr,  repotttf  that 
^  :«tine  is  eaid  to  bare  L-ooi)>leti*ly  hypDolixed  a  yoon^  \adj 

■  i\  whn  showM  rfmarfcnMi?  t-tiweni  of  t'Lainroyanop,  if  tbt 
deuil«dn-;  Mtwiiii;  tlie  yooni;  ladv,  the 

Qpeen  a«k<  .\ctte  maeneuam  reaioed  in 

ul  peraDnfij;iTi<i  wo^iaia  mat  ii  eiumoered  InaUwhofand  linniuiiliit 
powerof  wiU  and  i>erfect wneenlrntion of  tboagfat.  Tha  QmathMt 
daiured  to  lie  hypnotiaed.  bnt  althoogh  the  hliougeat  mrmne  mmm 
triad  for  some  cime,  the  ijoeen  waa  not  ooiy  unaffected.  bnineenMl  to 


Bbow  (creater  power  of  will  than  the  professor  bunself.  Two  German 
JonrnaU,  however,  rvi>ort  that  the  experiment  sMcceeHeii,  but  one  of 
them  expresses  the  hoi>e  that  it  iUd  not,  on  ac<jount  of  the  pjravc  eon- 
aequeuces  that  might  have  befallen  the  country  had  the  Queen  really 
developed  this  high  degree  of  auKgestibilily. 

We  have  above  attempted  to  present  to  our  readers  a  digest  of  the 
chief  representative  boolcM  illustrating  the  different  lines  of  experi- 
ment and  observations  and  the  difTerent  theoretic  fttandnoint^  lately 
developed  concerning  hypnotism.  There  are  other  large  works 
and  coantlewt  smaller  ones,  besitlos  nil  the  rontents  of  the  Rerrxu  de 
VllffpnotUm^,  edited  by  Dr.  Kfljnir  Kt^rillon,  and  a  growing  number  of 
works  of  French  Action  occupie<.l  either  chietly  or  incidentally  with 
inulti]>]ex  [tertwinality,  telepathy,  transfer,  or  other  spurious  or  gen- 
uine ijhen<jmeua  of  bypnotitim.  lua  future  number  we  ho])e  to  pub- 
lish results  of  a  lineof  research  already  long  under  way  in  the  ijsycho- 
phvsic  rooins  of  this  university,  which  we  believe  shed  additional 
light  nn  one  important  ^otip  of  these  facts.  One  moral  of  all  this 
movement  is  must  obvious  and  impressive,  viz.  that  physicians 
cannot  study  tbesu  phenomena  with  safety  to  theirscieutiflc  repuln- 
liott  without  mure  trnining  in  modern  psychology  than  even  tlielwst 
me(.Ucal  schools  either  in  France  or  in  our  own  country  now  afford. 
To  thifl  we  shall  recur  at  length  later. 


III.-EXPEBIMEN'TAL. 


'  ITQlmpren*f  verm^mtUcfuin  T^acJiweis  der  ElffmontarempJlndung«n 
09  GMu:hUnnna.    K.  Hebikg.    Pfluger's  Archiv,  Vol.  40,  p.  1. 


Utber 

dM< 

Holm^en  is  supposed  to  have  proved,  by  some  experiments  which 
he  described  before  the  Medicftl  Congress  in  Copenhagen  in  1884, 
that  the  Young-IIelmholtz  theory  of  color  sensation  is  the  correct 
theory.  Tlis  plan  was  to  throw  a  very  small  and  sharp  image  of  a 
very  small  hole  in  a  metal  plate  on  tlie  retina.  If  the  diameter  of 
the  image  is  smaller  than  that  of  a  cone,  then  white  light  ought  to 
look  red,  green  or  violet  according  as  it  falls  upon  one  or  anothor  of 
the  cones  of  a  cone  triad  ;  if  it  falls  half  way  between  two  it  ought 
to  look  purple,  yellow  or  blue,  and  only  when" it  bite  all  three  equally 
would  It  look  white.  If  only  saturated  yellow  light  is  allowed  to 
come  through  the  hole  it  may  look  red  or  green,  but  never  violet  or 
white.  A  whitL-  hole  ought  then  t*)  look  in  general  colored,  and  only 
occamonally  white  ;  that  is,  provided  (1)  that  the  theory  is  true,  (2) 
that  a  small  enough  image  can  be  produce<l,  and  (3)  that  in  spite  of 
the  constant,  rapid,  involuntary  motions  of  the  eve,  the  different  sen- 
sations furnished  by  the  different  cones  can  be  iiiatingnished  in  con- 
sciousness. Holmgren  succeeded  in  his  experiments  with  homoge- 
neous yellow  light  from  a  spectnim.  He  was  lesj*  successful  with 
blue  Hglit.  and  he  does  not  seem  tf^  have  tried  while  light,  Ilering 
criticises  his  method  and,  on  repeating  his  experiments,  faile<]  to 
obtain  his  results. 

Holmgren  says  that  after  Btruggling  for  some  time  with  the  diffi- 
etilty  of  producing  a  sufficient ly^arp  image  on  the  retina,  he  hit 
upon  the  ide4i  of  using  a  telescope,  and  that  this  instrument  must 
hereafter  be  lo'^ked  upon  as  an  indispciwable  aid  to  alt  experiments 
of  this  sort.    Hering  says  that  this  is  surprising  ;  for  producing  a 
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of  ibe 
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tbe^- 
pCTvlon  ragioo.  doc  to  iaeomcC  eeeomnodadba)  migM  be  fraaas 
"Ot  llM  leUaeopv  end  with  the  dbphni^  if  lfa«  odm  of 
^t  eiUcfB  ibc  ere  vetv  cnater.  Bai  the  "  ori^t  spot  **  ia 
iroiit  «i  tit«  tdcaoofte  is  to  aeoctel  snaUer  than  the  popUt  ead  Hcr- 
Lng  doca  not  aar  that  be  makca  the  apertan  ia  bii  diepbngB  wr§ 
n^gA  mtiiiii^  ( han  tli<!  papil :  beooe  be  doea  not  aeeia  to  have  faNh 
Uaboi  ajK  id  the  icleacope,  viih  proper  pteraariftna,  b  per^ 

Ucolsr  .>M, 

Ilertiy*  iMxt  cHtldam  ia  that  Ilotiagiea  ia  aiorisw  bia  eje  nay 
lutvu  alk/wcd  now  un«  i$d«  and  bow  the  other  «de  of  hie  papU  to 
become  covered  by  the  darlc  nut  of  tbe  telceooee.  Thia  woald  Itad 
to  a  kfloim  KXiroa  of  error.  If  a  narrow  line  of  light,  formed  b^  om 
card  held  parallel  to  aucAber  bat  aerefal  feet  Id  front  of  H,  be  r    '    ' 

at  with  ona  eye,  its  bordera  appear  red  and  Uoe.    Thia  ia  b 

tbe  aberration  reeioo,  which  ia  anuUIr  white  on  account  of  __ 
«aj>crpo«iUon  of  rtngB  of  color  on  one  side  of  the  green  npoo  rings  of 
color  on  the  other  nide  of  the  green,  liaa  now  half  of  each  aet  of 
rinn  cut  off,  and  hcnoe  \a  blue  on  one  side  and  red  on  the  other,  or, 
vito  yellow  liiflit,  rfd  ou  one  Hide  and  green  on  the  other.  This 
objection  would  \m  nithotit  furce  if  Holmgren  had  used  abaotntely 
bomoffcncoui  lijiht,  und  Ilcrinir'a  next  9^jep  ia  to  show  that  be  did 
not  take  aufflcicnt  precautions  to  that  end.  An  sbeolutely  bomoce- 
naoiu  apectral  light  can  be  had  only  if  the  hole  l^  exactly  in  the 
plana  of  (the  image  of)  the  spectram.  With  the  hole  in  any  otlier 
portion*  ra3rn  of  different  rffran^bility  can  get  through,  and  as 
Obey  are  moving  in  different  directionflf  a  change  in  the  poaition  of 
the  eye  will  caujie  the  upot  to  look  now  of  one  color  and  now  of 
another.  Tbat  yellow  shonld  eaailv  become  red  or  green,  but  that 
green  nhoald  not  become  yellow  and  blue,  is  owing  to  the  fact  that 
wiUk  a  feeblu  li^bt  the  yellow  and  blue  of  tbe  spectrum  are  of  por- 
ticnlarly  feebli*  mtenaity.  A  Tcr\'  feeble  spectrum  looks  red,  green 
anrl  violet  only,  as  is  well  known'. 

llering  reiVated  the  experiments,  using  a  metal  plate  with  a  very 
thin  spot  in  it,  and  a  conical  bole  in  tbe  centre  of  the  thin  s{iot  .w 
mm.  in  diameter  at  the  small  end.  Tbe  plane  of  the  hole  was  in 
the  plane  of  the  sx>ectrum,  and  !i()  cm.  in  front  of  it  was  a  Ilartnack 
objective  system  with  a  diaphrajfin.  When  the  eye,  properly 
Eoarded  from  extraneouH  light,  was  at  the  right  distJincc,  ai£Eercnt 
for  diflerent  ware  lengths,  the  calculated  else  of  the  imago  was  lees 
than  that  of  a  email  cone,  and  sometimes  only  one  fourth  aa  great 


With  ibia  arrangement  the  Holmgren  effect  ^an  not  obtained,  but 
yellow  light  did  liecoine  red  and  green,  botli  with  and  without  a 
teleeeope,  when  the  arrangement  of  the  apparatUB  was  inexact.  It 
seems  singular  tliat  Holnigrtjn  did  not  try  llie  light  of  Hodium  in  a 
BoDseu  flame.  With  the  sodimn,  lithmra  and  thallium  tlame 
Hering  was  not  able  to  obtain,  auv  change  of  fX)lor  at  all.  He 
oVieerved,  what  was  known  before,  that  vellow  becomes  wlnte  with 
diminished  intensity,  green  ver>'  rapidly  so.  and  red  not  at  all. 
He  observed  also  that  weak  blue  points  oannot  be  seen  at  nil  by 
direct  rision  (on  account  of  nbeorption  by  the  yellow  spot),  and  that 
green  and  white  points  ore  Btrikingly  brighter  in  indirect  vision. 

Holmgren  says  that  while  light  might  be  tried,  but  that,  "rf*r 
KOru  tMffen,"  he  used  only  spectral  light.  There  are  certain  points 
in  nature  whicb  can  be  looked  at  in  much  shorter  time  than  small 
holes  lighted  up  by  the  spectrum,— they  are  the  stars.  Even  when 
looked  at  through  the  telescope  they  present  no  change  of  color  with 
change  of  position  of  the  eye :  it  seems  impossible  that  this  should 
be  tlie  case  if  Holmgren's  experiments  were  to  be  relied  UfK>n. 

Bering's  argument  is  not  at  all  Hklllfnlly  carried  out,  but  neverthe- 
less it  seems  to  be  quite  concluHive  agaiiiHt  Holmgren's  inferences. 
It  does  mithiiig  to  ditprore  the  Young-Hehiiholtz  theory  of  rulor 
sensation,  though  it  would  by  very  effective  against  it  if  it  couM  be 
shown  that  the  image  on  the  retina  bad  been  shorn  of  its  aberration 
circle.  Helmholtz  himself  has  said,  however,  that  there  is  no  reason 
for  supposing  that  the  three  different  sensations  may  not  be  three 
different  activities  in  one  and  the  same  cone,  and  that  tlic  8Uj>[Kwi- 
tion  of  three  cones  is  kept  up  merely  for  the  sake  of  greater  fiicility 
in  speaking  about  the  matter.  Cuuiktinb  L.U)i>-FitANELiN. 

Die  Oetctsmaangkcit  de*  neiligkeii*contra*te».  H.  Bubinohaus^  Berlin. 
Sitzber.  der  K.  Preuss.  Aknd.  der  ]kVissensch.  zu  Berlin,  1887, 
8itzung  vom  1.  December.    15  pp. 

To  this  very  di0tcult  topic  of  experimental  psychology  Dr.  Ebbing- 
haus,  whose  study  r>f  (he  laws  of  mcmorv  is  de'servcclly  well  known, 
makes  a  ver>'  valuable  ronlribution.  rfe  succeeded  in  preparing  a 
series  of  papers  varying  through  shades  of  gray  from  the  whitest 
white  to  tne  blackest  black,  and  was  able  to  ^et  53  sucii  shades  dif- 
fering  by  objectively  equal  differences  of  brightness.  The  general 
tone  of  the  grays  was  approximated  to  that  produced  by  the  rotatiun 
of  pure  black  with  pure  white.  He  cut  disks  2  cm.  in  diameter 
from  these  various  papers,  and  placing  a  given  disk  on  a  background 
of  its  own  sbatle,  he  found  what  shade  of  disk  he  had  to  place  up<in 
a  background  of  a  different  degree  of  brightness  in  order  that  the 
two  disks  shall  seem  equally  brieh^t.  It  is  evident  that  the  differ- 
ence in  brightness  of  the  two  disks  measures  the  amount  of  contrast. 
Working  with  great  attention  to  details  and  with  conditions  analo- 
ffons  to  those  that  the  eye  is  subjected  to  in  our  every -day  vision,  he 
deduced  from  a  large  number  of  experiments  the  following  laws : 
1.  Disks  placed  upon  a  background  darker  than  their  own  shade  of 
gray  have  their  brightness  inereated  by  an  aniniint  that  is  closely 
proportional  to  the  difference  in  brightness  between  disk  and  groand, 
out  is  independent  of  the  al>solute  brightness  of  the  ground.  On 
the  average  the  brightening  by  contrast  Is  from  one  quarter  to  one 
fifth  of  the  difference  between  disk  and  ^roujid.  2.  A  disk  placed 
Qpon  a  darker  ground  has  jtu  brightness f7i"i»n»>A«<2  proi>ortionally  to 
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Uie  difl«renoe  between  duk  and  groand  Uk«n  indcmahdtttUjreltfac 
iibiiolui«  shade  of  the  grooiid.  In  odditiosi  the  dftrseiuqg  b  dcpeo* 
(li-ni  u|jou  the  brightncM  of  the  gnmitd,  beinc  ibtcimIv  m  Iht 
Liri^tAcas  of  tliia  croond  when  the  diifere&«e*  DcCvoan  ok 
orooBd  an  eqtul.  He  smouDt  of  contrast  ia  J  of  the 
between  dkk  and  groond.  di%-iiied  by  the  bricbtaflB  of  the  . 

Theao  lawa  yield  the  fonnoUe,  Ul  +  c  =  £*  ( A  —  XT)  «lie««  &  >  K 


(2)  — *  =ir''-^-^^   whereA<5;  or -rzriTM  A- JT)-^  ; 


irbere  +  e  inilicaloi  the  brightening  doe  to  contrast.  — r  tbe  darkeo- 
ing,  h  the  britihtnem  of  the  disk,  and  J/  that  of  the  faac^irravad, 
K,  K'  convtant^  dependlnj^  on  indiriduais  and  conditions.  An  iste- 
eatiiiK  deduction  from  the  aecond  law  ia  that  the  darkening 
traat  tiaa  itA  maximnm  effect  when  the  groond  has  open  U  a  i 
half  itff  own  hritchtnew. 

Lehmunn  had  tttudied  the  problem  of  contrast  with  rotaSinsc 
and  EbbinuliaUK  in  able  to  show  that  the  first  law  is  dedocibl0 1 
the  formers  results,  his  constant  beinp  .226.  Of  thesecood  UwJ 
ever,  no  trace  is  to  be  foond  in  Lehmann's  re<>alt».  whi<^  is 
ered  as  dae  to  unfavorable  conditions  of  experimentation.  By  <  _, 
of  explanation  of  the  phenomena  the  author  beliere*  the  prooeflBto 
be  in  the  retina  itself,  and  sHpposee  a  change  in  eensitiTeneaa  of  th« 
diifereut  portions  of  the  rtitina  due  to  slight  ranations  in  the  blood 
supply. 

Tbe  second  part  of  the  paper  is  devoted  to  a  test  of  Weber's  lav. 
If  ft  Mric«  of  sKatlcs  be  arranced.  the  ratios  forming  a  geometrical 
prrnfrcKHJon,  the  intervals  of  bri^htnees  will  not  seem  the  anse 
throughout  the  scale,  tt«  Weber's  law  demands,  but  both  at  the  upper 
and  at  the  lower  cndti  tbe  interraiR  will  seem  too  small,  while  even 
in  the  metliiim  t^>rli<->n  (>li|j;lit  •liHerenoea  can  be  detected.  Coa- 
verably,  if  wc  arrange  a  series  of  shadeit  that,  as  far  aa  these  jwpers 
allow  iiM  to  do,  aeem  equally  dilTerent  (the  comparison  Ijcing  made 
puir  hy  pair),  we  will  not  f;et  an  exact  geometrical  scrietf.  Bat  If  we 
have  in  mind  only  Koneral  &f>proximale  results  we  can  asy  that 
within  the  limits  of  black  and  whit«,  with  which  we  ordinarily  have 
to  do.  a  aoriejt  of  subjectively  er^ual  intcn'als  of  sensations  of  bripht- 
neM  naaoblurtiyely  eorreB[K»ntlincio  it  a  geometrical  eene:*  of  light 
intensities.  Dividin;e  the  field  of  i«hades  into  seven  divisions,  the 
ratio  for  PftsHing  from  one  to  the  other,  from  Iwlow  upwards,  was 
found  to  be  2.25.  2.11,  2.0,%  1.17,  1.72,  1,68,  1.98.  J.  J. 

UtfrM*  dit  Untenehudumpflndliehkeft  fur  T&nhohen.    Edwabd  Ltrrr. 

Philoaophincbe  Studien,  IV.  4,  1888. 

From  the  fact  that  we  regard  tone  intervals  as  cqnal  when  the 
ratio  of  their  vibration  rates  is  the  fcame,  Fcchner  infernyl  that 
Weber's  law  is  valid  for  sensations  of  musical  pitch.  The  validitv 
of  thiH  inference  was  questioned  by  I'rc^er,  who  suggesled  that  this 
|x*reeption  of  the  equality  of  intervals  might  )>e  due  to  the  occurrence 
of  overtones  and  so  on.  and  furthermore  showed  that  the  smallest 
perrcjitihje  difference  in  the  jiiu-h  of  two  tones  was  not  proportional 
to  their  vibration  rate,  hut  much  more  nearly  approached  constancy 
for  all  tones  of  a  medium  pitch.  Lnft  subjects  the  results  of  Preyer 
and  others  to  a  fair  and  •Uscerning  criticism,  and  makes  a  series  of 
obeervuttorm  in  whirh  enre  watt  taken  to  hare  the  tones  et^ual  in 
intensity,  the  latter  lH;:ing  the  i<oint  in  which  Fechner  saw  the  weak- 


new  of  Preyer*8  reBuIt«.  A  Berieg  of  tuning-forks  of  tM,  128,  256,  512, 
1034,  and  "iiHS  vibrations  per  second  were  connected  witli  reHonat<>r 
boxes  that  could  be  opened  at  will  ;  on  one  prong  of  the  forks  was 
arranged  a  mechanism  by  which  its  tone  could  be  ali^'htly  and  meas- 
urably altered.  This  coiisistevl  of  a  screw  sliding  a  i\  eight  up  or 
down  along  a  millimeter  scale.  TiieijbservatinncunttiHted  in  slightly 
altering  one  of  the  forks  of  the  same  vibration  rates,  and  b^'  several 
slight  adjufitmenta,  first  from  below  the  point  of  perceptibility  to 
above  it  and  then  met  wrwi,  to  infer  the  point  when  the  difference 
was  just  jjerceptible,  as  also  the  i>oint  when  the  two  tonea  were  first 
declare*!  equal— Wundl'e  well  known  mollification  of  the  method  of 
*'ju8t  obs*?rv«ble  difference."  The  re.sult  cim  be  most  brieHy 
expressed  by  taking  the  averjige  between  the  mean  determination 
of  the  point  of  "oljservable  difference"  ami  the  jKiint  of  "equality." 
This  is  given  for  Luft  himself  in  the  following  tabic : 


No.  of  vibrations,  64 

Observable  difference,         .149 


128     S56    512    1024 
.159    .232    .251    .218 


2nm 

.3«2 


I  The  first  number,  for  example,  indicates  that  a  change  of  .149  of  a 
vibration  per  second  of  a  fork  vibrating  04  times  per  i^econd  is  just 
perceptible  to  the  ear  as  a  difference  in  jjiteh,  but,  as  ifttruetlirough- 
out,  witliout  an  appreciation  of  tlie  direction  (whether  higher  or 
lower)  of  this  difference.  If  Wcl>eT'fi  law  were  tnit;  these  numbers 
should  be  (taking  .14!)  or  .15  as  the  standar<J)  .15,  .aii,  .01),  1.20,  2.4(1, 
4.80.  One  sees  at  once  that  Weber's  law  does  not  at  all  hold,  there 
being  a  much  greater  approximation  to  a  constancy  (about  .2  of  a 
vibration  per  second)  in  the  just  observable  difference  of  tones 
between  64  and  l(f24  vibrations  per  second.  Ab«;tve  and  below  thi« 
froint  the  Hen^ibiHty  undoubtedly  decreaseij.  but  prol^bly  not  in  the 
ratio  demanded  by  Webt'r's  law.  Other  TK>intfl  of  importance  are 
that  the  effect  of  practice  ij^  very  marked  and  must  first  l*  eliminated  ; 
that  this  efft;cl  lh  decidedly  greater  with  low  than  with  high  notes  ; 
and  tbal  the  effect  of  fatigue  is  also  very  evident. 

Lnftalso  made  some  detenninalions  I'ty  the  method  of  "  right  and 
wrong  oases,"  but  the  method  is  so  clumsily  applied  that  an  infer- 
ence from  the  results  has  little  value  except  to  corroborate  in  a  vague 
way  the  results  already  recorded.  He  iJius  agrees  with  Prever, 
though  the  numerical  results  of  the  two  are  not  comparable  as  tliey 
titAnd. 

This  well  designed  study  f*uggei*ls  (.■omraent  in  two  directions.  In 
the  first  place,  grante*^!  that  WeTicr's  law  dctcs  not  h(pld  f<»r  differences 
of  pitch  (and  this  Kechner  afterwards  practically  admittetl),  how  can 
we  explain  the  acute  perception  of  the  equality  of  tone  intervals,  and 
what  psvchophysic  bearing  has  this  |>ert-eption?  In  the  second  piacei 
this  study  is  uusatitsfactori-  because  it  could  ho  easily  have  been  more 
valuable.  It  is  au  iustatice  of  ii  good  observer  hampered  bv  a  iwwtr 
method.  The  object  of  ex^)erimentation  is  to  reduce  6u"l>jective 
influences  to  a  minimum,  whde  the  method  of  the  "just  observable 
difference"  brings  them  to  the  front.  Not  until  results  obtained  in 
b-XjAipzig  can  be  repeated  eli^ewhere  with  as  great  on  aftsuran<^  of 
P^ftKhin^  the  same  conclusion  an  the  nature  of  the  t'xi>crimcnt  war- 
rmnts,  will  ps/chophysics  be  acknowledged  an  exact  science;  and 
the  first  step  in  that  direction  is  the  employment  of  controllable  and 
^ '  ically  justifiable  methods.  The  met  hods  employed  in  this  research 
did  not  paaa  such  a  test.  J.  J. 
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Utber  dtn  EinJtuM  «iMr  Sinneterregunff  at^f  dit  ubrigen  SinM^empJin- 
dungen.  Vicpob  FBBASiscHrwcH.  Pfliiger's  Archiv  f.  d.  gtt. 
Physioloiiie,  Xl.II,  :i-*,  1888. 

Tho  wtjil  knowu  croBfl-associations  between  the  Benses.  by  which. 
for  example,  a  piercing  tone  onllfi  up  a  red  cc»lor.  etc..  and  of  which 
Bl^uler,  Lebinannand  Slr.tialtdn  liav^  given  >iaii]>le(1es<rription£,i 
gefited  tu  itie  author  un  oxtforiuifiitul  inrastlgution  of  thv  influi-no 
a  eenst'  impresttion  throiign  one  K'nse  ui>on  that  tliroitph  another. ! 
particular  he  asked  if  onoBeiiae  organ  is  stimulated  with  theBmalle^ 
Blimnlaft  that  ydU  aronne  a  definite  Acnsation  of  a  certain  kind,  will 
the  simultaneous  excitation  of  another  Hense  organ  have  an  inflnence, 
favorable  or  otherwise,  upon  the  perception  of  the  firet?  This  ques- 
tion ho  answers  in  the  afnrmati  vg  for  almost  every  type  of  eeneatiofl. 
It  will  only  be  necessary  to  sample  bis  obeervHtio'nis  here  and  there, 
a.>4king  the  reader  to  remember  that  almost  anv  pair  of  senaatioitf 
that  be  selects  will  have  a  similar  influence  to  that  described. 

(1.)  Patches  of  color  are  seen  at  a  distance  at  which  the  color  c«n 
scarcely  l>o  raa<le  out;  a  tuning-fork  i»  ^iimlcd  and  the  general 
result  IB  that  colors  formerly  not  visible  are  brought  into  tbe  seosory 
field  ;  &8  Fechner  would  state  it,  the  threshold  is  lowered.  Tuning- 
forks  applied  to  both  ears,  high-pitched  forks,  are  mc«t  influeutiaf; 
and  wide  intiividual  variations  characterize  all  the  results,  in  some 
caseu  even  reversing  the  iwunl  result.  The  influence  upon  different 
colors  \»  also  variaole.  Barely  legible  print  is  often  read  when  a 
sound  accompanies  the  effort.  Bounds  similarly  influence  HmelU, 
taatee,  and  touches ;  the  increase  of  pain  by  n  jarring  noise  being 
brought  under  the  last  head. 

i'2.)  A  sound  has  its  intensify  decreased  if  the  eyes  be  closed, 
increased  if  the  illuminiition  be  brightened.  Colors  nave  a  strong* 
effect.  In  one  case  the  ticking  of  a  watch  was  made  more  distinct 
by  the  sight  of  red  and  green,  less  distinct  by  that  of  blue  and  yel- 
low. Tbe  influence  of  sights  upon  musical  tones  Is  marke^l  and  vari- 
ous, the  effect  being  liifferent  for  high  from  what  it  is  for  low  tones. 
Musically  gifted  persons  show  these  phenomena  Iwst.  Another 
curious  phenomenon  is  the  localization  of  tones  in  different  parts  of 
the  jwrson,  transversely  along  the  head  in  one  case  :  and  this 
arrangement,  though  very  different  from  individual  to  individual,  is 
remarsably  constant  in  any  one  case.  Bightj^  also  affect  subjective 
noises,  as  the  ruHhing  in  tlie  cars,  and  strunger  still,  the  effect  of  an 
impression  upon  one  eye  influences  the  sounds  tu  the  ear  on  the  same 
side  decidedly  more  than  tbe  other.  The  rapiditv  with  which  these 
effects  arise  and  die  out  is  also  very  variable,  and  some  time  meas- 
uremonts  are  noted.  The  influence  of  sights  upon  stnell  is  difficidt 
to  detect,  hut  upon  taste  is  marked.  Sensations  of  temperature,  as 
also  of  pain,  are  increosed  by  increase  of  illumination.  C'Omplc- 
nientary  colors  seem  to  have  u  similar  influence.  The  effects  of  color 
upon  animal  development  and  upon  psychic  conditions  as  Geotbe 
BUffiested  are  also  cited  as  relevant. 

(S.)  !?meir  has  very  slight  reinforcing  power  over  other  senses,  bat 
is  most  marked  with  sounds. 

(4.)  Tasle  has  greatest  influence  over  colors,  but  no  law  is  evident. 

(5.)  The  influences  of  temperature  and  tactile  sensations  upon 
usual  ones  are  very  interesting,  and  especially  so  is  the  statement 
that  tbe  stimulation  by  heat  or  cold  of  one  skin  area  decreases  the 
tactile  sen.'tihility  of  another  area,  svhile  a  tactile  stimulation  bass 
favorable  eDect  upon  a  temperature  sensation. 
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Finally  the  author  Hucceede<l  in  producing  the  "photismfl"  or 
'*  sound  colors,"  by  having  the  subject  look  at  a  gray  disk  on  white 
paper,  and  degcribe  the  color  eflect«  he  perceived  as  different  forks 
were  soiindod — a  very  important  contribution  to  the  subject.  The 
persons  who  ecc  colors  when  they  hear  sounds,  or  vice  vena,  ore 
thus  only  marked  examples  of  a  normal  phyaiologtcal  reaction  of 
one  sen^e  upon  another. 

"While  the  author  lia«  here  made  an  im]K)rtant  rnnlribution  to  an 
ob:4Cure  tield  uf  research,  much  corrol>oration  of  his  retiialt«  will  be 
necessary  before  they  can  stand  as  final  ;  his  special  laxity  is  in 
re:gard  to  objective  tests  (many  of  which  suggest  themselves)  of  the 
real  nature  of  these  peculiar  sensory  associations.  J.  J. 

Heue  Experimente  iiher  tUtn  Vorgang  der  einfacJien  Reaction  auf  Sinne»- 
eindrucke.  Ludwig  Lange.  Wundt's  Philos.  Studicn,  IV,  4, 
pp.  479-511. 

The  chief  contribution  of  this  paper  consists  in  the  introduction  of 
a  new  distinction  in  the  analyam  of  psychic  processes.  While 
various  observers  have  called  atleulion  to  the  fact  that  the  psychic 
process  in  a  simple  reaction  time  was  not  always  the  same,  they 
r^arded  the  diffcrentios  ns  mainly  due  to  the  efTootw  of  practice  and 
normal  individual  variations,  and  tliey  sought  by  taking  the  average 
of  all  reaction  times  to  get  a  single  result  true  for  the  averaee 
individual.  Lange,  on  the  contrary,  holds  that  there  are  normally 
two  methods  of  reacting  to  a  simple  sensorv  stimulus,  which  he 
distinguiahcB  as  "motor  "and  "sensory."  In  the  "motor  "type 
one  does  not  think  of  the  senne  impression,  hut  has  the  attention 
focused  upon  the  preparation  of  the  motor  reaction;  while  in  the 
"aenAory  '  type  everv  tendency  to  get  the  motion  ready  is  avoided, 
the  attention  oeing  directed  to  the  sensory  impression  entirely; 
when  the  impression  is  received  the  reaction  is  to  follow  as  soon  as 
pofwible.  Tliese  two  types  are  of  course  perfecllv  distinct  only  in 
their  extreme  forms,  and  nan  lie  studied  only  in  individuals  of 
steady  and  self-possessed  mental  habits.  Lance's  object  was  to 
study  the  difference  between  "sensor>-  "and  motor"  reaction 
times  in  their  extreme  types.  The  sense  impression  was  a  sound 
preceded  at  a  variable  but   coutrollaV>le   number  of  seconds   by  a 

signal  ":  a  further  condition  that  seems  to  have  worked  admira'bly 
was  the  sepjiralion  of  oijerator  and  subject  in  different  rooms  and  in 
communication  by  a  telegraphic  code.  The  inter\'ftl  between  sienal 
and  stimulus  was  chosen  for  each  individual  at  from  one  to  three 
seconds  according  as  seemed  favorable  to  the  quickest  reactions. 
For  three  observers  the  average  time  of  a  reaction  of  the  extreme 
"motor"  type  was  .12o,  .i:i7  and  .123 second,  while  for  the  extreme 
"  sensory  "type  it  was  .223,  .224  and  .230  second.  The  difference  in 
time  lietwecn  the  two  is  thus  nearly  .1  second,  and  tho  average 
variation  of  the  several  times  from  their  mean  is  also  larger  in  the 
"sensory"  type.  Tho  "motor"  is  nearer  the  automatic  stace,  ia 
probably  less  subject  to  individual  and  other  fluctuations,  while  the 
'  sensory  '*  is  nearer  the  couHcious  voluntary  type  of  action. 
Furthermore,  the  reactions  in  anticipation  of  the  sense  impression 
never  occur  with  the  "ecnsorv"  type,  but  are  difficult  to  avoid  in 
"motor"  reactions,  becnuae  the  point  on  which  the  attention  id 
fixed  tends  to  get  first  realized.  Again,  if  a  stimulus  of  an  unex- 
pected and  totally  different  kind  be  given,  it  will  always  be  reacted 
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vpaa  bjr  m  "mo^'*  mh^aet,  udwffl  ■■  iimImIj  i 
opoa  bv  a  inm  iiwliiii  in  tba  **mmmf"  «a4i 
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Iwo  terminal  joints  of  the  left  forefinger  in  a  thick  rubber  eheath  to 
exclude  Bensatlonp  of  pressure,  and  with  the  hand  well  supported, 
rested  tlip  linger  in  a  romfortable  poHilion  by  a  syKtem  of  pulleys 
ant.l  coiupfueatlim;  weiRhti).  He  now  determined  how  uli^ht  n  move- 
ment  at  the  joint  bronaht  about  by  a  pall  upon  tlie  linger  (inter- 
phalangeal)  could  be  deteeted.  He  found  for  the  tnlerplialan- 
geal  joint  .072,  .OTd  and  .fio6  cm. :  for  the  metacarpo-phalangeal  .076, 
.070  and  .057  cm.  He  found,  too,  that  the  rate  of  motion  was  an 
important  factor,  the  alwve  motions  beingdetected  only  if  they  were 
performed  within  .Ofi  second*  in  the  former  case  or  .08  second  in  the 
latter.  A  motion  about  half  the  extent  of  those  above  reconied 
was  detected  if  executed  with!*,  ^  second.  It  must  be  nottil  that 
the  subject  is  entirely  passive,  and  that  the  sensations  other  than 
thoee  aruiing  from  the' motion  at  the  joint  are  practically  eliminated, 

(I .  J . 

Pvychotoffit  mathrmatique  et  pvyehophjfnqve,     P.  Tannery.      Revue 

philosophique,  F^'\Tier,  1888. 
Under  the  above  headinjf,  M.  Tannery,  one  of  the  most  active 
critics  of  the  mathematical  side  of  psychophysics,  reviews  a  series  of 
recently  issued  pamphlets,  some  of  which  treat  of  the  philosophic 
foundations  of  the  concepts  that  underlie  mathematical  oj>eratJous, 
and  the  others  of  the  mathematical  basis  of  a  psy chop hy sic  system. 
The  review  of  the  former  is  signifiL-ant  as  indu-ating  the  general 
ap)>reciation  of  the  intimate  relation  that  exists  between  the  appli- 
cation of  philosophical  truths  to  the  sciences,  and  the  abstract  discns- 
sionof  these  trutns  to  which  both  the  logician  and  the  mathematician 
contribute.  Vnderthelatter  point  of  view.  Dr.  Elsas's  critique  of  jtsv- 
ehophysics,  and  the  review  of  pHychoph^sical  fnniiulae  by  Kuhierin 
Wuu-i't'n  St u-Jun,  form  thelmsisof  criticism.  Dr.  EJsas  discusses  two 
fundamental  questions:  the  tirst,  whether  Fechner's  mathematical 
formulaparededuciblefrom  the  observed  facta  ;the  second,  whethera 
ptfychophysic  B>'stem  in  Fechner's  sense  is  possible.    To  both  these 

auestions  he  gives  a  ne^tive  answer.  Under  the  first  head  he  argues 
iat  the  facts  of  Weber's  law  can  Iw  oxpre.'tsed  by  several  mathe- 
matical formulae,  each  as  good  us  the  other,  and  yet  contmdictory 
among  themselves  ;  under  the  second  he  considers  (jnanlity  applica- 
ble only  to  the  physiolopical  representative  of  thesensatiou,  and  not 
to  a  relation  between  the  physical  and  the  psychical.  >!.  Tannery 
declares  himself  in  accord  witli  both  these  j^ositions,  though  he  has 
other  vays  of  stating  them,  and  is  perhaps  more  reaily  to  expect 
fatare  exfierimentation  to  decide  as  to  the  most  ailequate  mathemat- 
icol  statement  of  psychophysical  facts.  K»'»hler's  article  is  a  very 
aa<*ful  ontt,  because  it  allows  of  a  survey  of  the  many  fonnulae  that 
have  been  projwsed  instead  of  Fechner's,  and  inevitably  suggcMta 
the  conviction,  as  Tannery  iKJintsout,  that  the  entire  tojuc  is  obscure 
bv  reason  of  the  confusion  of  distinct  questions  with  one  another, 
Kohler  himself  acccipts  the  "just  observable  difference  "  as  a  real 
entity  and  a  unit  of  measure  ;  and  this  nremiae  prevents  him  from 
retrognJKiug  the  merit  of  the  work  of  Delbocuf,  a  very  important  con- 
tribution to  the  8ubje<'t.  He  lays  stress  upon  the  distinction  of 
"Wundt  hetweeii  the  si-n.>*ation  itnd'tlie apperception  of  the  same,  nnd 
perhaps  it  will  he  by  a  tirin  a(llu!rence  to  this  nnd  other  ilistincliona 
that  the  mist  will  be  raised  from  this  important  part  of  exiH-rimuntal 
psychology.    A  hopeful  indication  in  this  direction  is  furnished  by 
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the  facL  that  almost  &I1  of  the  recent  writen  apoa  tb«  topic  luTe 
freed  tbenuMlvea  from  the  uncritical  oonceptunu  that  Feduier  intro- 
doosd,  and  agree  in  the  main  upon  a  general  end  which  the  ettab* 
Uahmeni  of  a  peychophjraica  haa  in  viev.  J.  J^ 

2>is  Dtutvng  d«r  ptychophj/Mcken  OemtM.   An.  Et&AS.    Philoaaphiadie 
Monatehefte,  XXIV,  3  und  4,  1SS7. 

Thia  article  formd  part  of  aci:introveray  regardiiis  the  faodaasBlal 
TalidiiT  and  import  of  the  p«yebophy9ic  lav,  which  haa  been  nvv 
since  toe  ap|>earaDco  of  Fech'uer'g  11  rat  work  in  this  fields  aad  had 
bosied  the  founder  of  pAychopbynics  np  to  the  dar  of  his  death.  Il 
wiU  hardly  be  feasible  to  rccoam  here  the  many  and  detailed  isnea 
which  the' author  takes  with  Fe^ner's  theories,  bnt  a  brief  noticeof 
their  greneral  features  is  in  place,  especially  as  the  attack,  is  directed 
a^aiiut  tlie  most  fnndamental  parts  of  Fechner's  work,  and  in  Cut. 
if  accepted,  aa  it  promises  to  be.  will  be  so  entirely  subreisiTe  of 
moch  of  Fechner's  mathematical  deductions  that  Dr.  Elssa  acfcwHrl- 
edges  his  trepidation  in  taking  so  bold  a  position.  FediiMr  ons 
mathemfltical  principles,  says  uie  author,  not  as  tool^.  batasamacie 
wand  hv  which  what  is  not  oontaineil  in  the  facts  can  be  broo^t 
out  of  tliem,  neglecting  to  remember  that  mathematical  aids  can  oolr 
simplify  and  arrange  what  Is  implicit  in  the  facts  as  ordinarily  stated. 
Feohner  passes  from  Weber's  law,  which  simply  states  the  depend* 
ence  of  the  perceptibility  of  a  difference  between  sensations  opon  the 
ratio  of  the  stimuli  that  gave  rise  tothem,  to  the  logarithmic  lorm  of 
the  law  by  aid  of  a  comprehensive  mathematical  theorem  ('*  Hulfii- 
princlp  ")'.  Dr.  Elsas  shows  conclusively  that  this  principle  is  unoec* 
essarv,  and  tbat  its  agreement  with  fat-i  in  the  application  of  it  made 
hy  Fccbner  must  be  regarded  as  accidental.  .\gam,  Fechner's  dednc- 
tions  start  with  the  assumption  that  sensations  can  besnmmated; 
thU  the  author  refuses  to  accept,  and  points  to  the  seoaatkuia  of 
tone  intervals,  in  which  the  summation  does  not  ffive  the  effect  of 
tli«*  rt>niiUinginterval,  l>ut  it  requires  the  product  to  doBO.  Oncemora. 
the  "  relational  hypothesis,"  as  Fechner  terms  his  exposition  of  the 
law,  is  only  one  of  a  number  of  possible  hypotheses  that  tit  the  facts 
quite  as  well  aa  does  Fechner's,  and  the  decisire  groand  of  choice 
between  them  depends  on  considerations  of  natnralnesa  which  Fech- 
ner hardly  touches  upon.  Fechner  sees  in  the  fact  that  his  formnlae 
take  into  account  the  existence  of  the  threshold  a  TaloaUe  procrf  of 
their  validity  ;  Pr.  Elsas  shows  that  other  formulae  hare  the 
same  merit,  and  that  the  threshold  is  made  mechanically  necessary 
by  the  physiological  adaptattuns  of  the  organism.  In  tine,  the  author 
hol'la  tbat  Fechner's  matheniutical  deilucitons  are  invlerant,  that 
they  tedd  to  a  false  view  nf  the  entire  field  of  p^ychophysics,  and  that 
the^'  neglect  to  consider  the  natural,  phymological  import  of  the  fawls 
which  it  is  the  aim  of  that  science  to  ooordinate  and  sratematixe. 

J.J. 


DU   WQUn»Kandlung :    ein 

HVOO  MCKOTERBEBU. 


Freiburg,  1.  B.,  1SS8,  163  pp. 


In  his  preface  the  author  tells  ns  that  his  first  plan  in  writing  a 
work  on  the  Will  was  to  prepare  a  general  treatise,  setting  forth  in 
the  first  port  the  physiolo^  and  pathology  of  the  neoro-mnscolar 
m'stem,  whose  function  it  ts  to  coniluct  votuntary  movements;  in 
the  second,  to  present  the  psychology  of  the  will  and  make  connec- 
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tion  with  the  hlBtoric  tlieoretlcal  solutions  of  the  problem  ;  and  in 
the  third  part,  to  propound  his  own  theory  of  the  will  and  indicate 
tlie  reliitions  of  the  topic  to  Hnienco  uiid  |>biIosoi)hj'  in  genenil.  For 
viuious  ri'asons  he  aliandonod  this  design  and  decided  to  publish  the 
present  contribution,  containing  an  t:iutlinc  of  his  ovn  theoretical 
views.  The  work  reveale  thii*  origin  in  a  diejointedness  of  some  of 
itfl  portions  tliat  makes  it  difficult  to  read  and  still  more  so  to  r^suin6. 

In  the  introduction  he  explains  that  it  is  not  his  object  to  enter 
into  metapliynical  consirlenitions,  but  to  attempt  to  bring  into  har- 
mony the  various  physiological  and  psychological  facts  of  voluntary 
action.  This  he  does  under  three  heads.  The  first  section  treats  of 
the  "voluntary  action  as  a  motor  process,"  and  carries  out  with 
great  sugKestiveness  the  view  that  all  action  is  at  bottom  of  the  type 
of  a  simple  retlex  act  of  greater  or  less  complexity.  The  difference 
in  complexity  is  of  course  enormous,  OHpocially  ao  when  the  reaction 
follows  only  after  a  long  interval  and  indirectly,  but  the  fact  that  all 
acts  find  a  place  in  the  scale  that  begins  in  the  simplest  contraction 
is  to  him  the  important  one.  CUmcIv  connected  with  this  point  \b 
tlie  pruniinence  of  the  evolutionar}"  uuctrine  throughout  his  trt-atise. 
A  sensori-motor  mechanism  is  the  reault  of  an  adaptation  to  the 
environment  by  evolution  ;  the  less  completely  adapted  mechanisms 
failing  to  survive.  This  conception  of  all  action  as  a  useful  reaction 
upon  the  stimulus  famished  by  the  environment  is  carried  all  the  way 
up,  even  to  acts  where  the  social  factor  is  ujipermost,  where  action 
becomes  conduct,  and  forms  one  of  the  uiont  interesting  portions  of 
the  work.  "The  vohinUiry  action  as  a  i>lienomenon  of  conscious- 
ness*' is  the  title  of  the  second  section  of  the  work.  It  consists  in 
tin*  main  of  an  analysis  of  the  factors  in  a  voluntary  act,  bringing  to 
the  front  the  "innervation  feeling."  This  feeling  is  the  important 
point,  and  when  it  is  anticipatory  the  act  that  arouses  it  becomes 
voluntary.  An  act  cannot  l»e  voluntary  the  first  ti^ne  it  is  performed; 
to  learn  How  to  perfonn  a  new  combination  of  movements  wo  must  get 
the  feeling  of  the  accomjilished  result.  The  third  section  ("the  vol- 
untarv  action  as  a  conscious  motion")  considers  the  various  theories 
of  vofuntary  motion,  especially  such  as  are  based  upon  physiol<^cal 
exiiorimentation,  and  criticises  tlieir  weaknesses.  Hih  own  inter- 
pretation of  the  voluntary  process  is  founded  upon  the  scnsori-motor 
nature  f»f  all  action.  No  brain-centre  can  be  motor  alone  or  sensory 
alone,  but  both  at  once.  The  various  parts  of  the  brain  serve  the 
purposes  of  various  kinds  of  sensori-motor  reactions,  differing  not 
only  in  complexity,  but  in  the  nature  of  their  associations. 

Vt.  Miinsterberg's  treatment  of  the  will  coincides  in  many  point* 
with  that  recently  sketche*!  in  an  essay  by  Prof.  William  James, 
and  it  is  imitortaut  not  only  as  a  convenient  coiupend  of  an  interest- 
ing theoretical  chapter  of  physiological  psychology,  but  also  because 
it  suggests  leading  lines  of  thought  by  which  the"  results  of  experi- 
mentation are  to  be  interpreted.  J.  J. 

Uaber  das  Oeruohwennogen  der  Kra^.    Inaug.  Dis.    K.  IVIay.    Kiel, 
1887. 

This  is  a  painstaking  attempt  to  determine  the  anatomy  of  the 
olfactory  "hairs"  of  the  crab,  the  chemical  composition  of  their 
vittCUH  content,  and  their  physiologv,  by  a  pupil  of  Professor  Honsen, 
whose  work  on  auditory  hairs  has  beeii  so  fruitful.  His  conclusions 
are  that  the  neural  content  of  these  hairs  near  the  end  of  the  antcn- 
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nnlareacte,  by  either  molecular  chao^  or  transpositiun,  to  odors,  and 
that  the  disturbanro  la  carried  to  the  centre  hy  nerve  fibrila  eiD«r^ 
ing  Trom  these  hatm.  The  riuxn  of  the  8tirfBi*e  of  these  hairs aadtw 
number  of  nerve  elcrocnts  is  very  Itirge  for  Th<<  aiw  of  the  anixoaL' 
However  multifarions  the  olfactory  senifatiuns  of  the  crab,  one 
amell,  viz.  that  of  decaving^flsh,  U  perceived  at  ^rreat  distance  in 
darkneaa.  The  nerve  tlDrea  whieh  go  to  each  hair,  and  which  end 
in  the  franj^lion,  are  Been  to  divide  into  many  fibrillte.  £Iach  hair  is 
a  perci'ptive  element.  The  simple  stimulus  affecting  ciarh  hair  if 
met  I'y  many  Iil)rillar  sensory  elements.  Tluw  on  the  principle  of 
epccitic  cnerg}*  olfactory  sensation  cannot  be  simple,  bat 
posed  of  mixtures  of  a  number  of  fun<lamental  HenBationa. 
elemental  odors  corresponding;  to  each  species  of  olfactory  fl 
some  time  be  made  out  by  ex|terimentazid  analvBis.  Unities  of 
flrel  order,  Pnifetwor  Hensen  unpends.  may  be  tfie  deaijrnat  ion  of  . 
40  to  100  hairs,  and  which  miizlit  be  coaracterized  by  tlicir  order 
the  antennula.  The  single  librillro  and  ganglion  cells — obi 
twenty  to  each  hair — may  be  called  unities  of  the  second  ord' 
With  the«e  latter  we  must  start,  BBsaming  that  their  functions  are 
least  not  identical,  or  cl»o  the  arran^pment  would  l^e  like  that 
auditory  hairs  of  crabs,  to  each  of  which  but  one  hair  and  one  ^sir- 
lion  cell  Iielona.  The  three  or  four  llhrils  each  of  tactile  bains  jiive 
one  for  the  bendinjr  of  the  hair  in  eacli  direction,  while  by  olfactory 
hairs  the  specialtzatiou  of  function  represents  differences  of  chemi- 
cal action.  Further,  as  sume  fibrils  are  more  central  than 
not  only  quantitative  but  fjUiiIitjUivo  difTerenccR  mipbt  arise 
ous  substance}*  a<ned  pcnetratinjrly  ortiUiH-rticially  ujwDtlieco: 
the  haim.  Different  hairs,  too,  may  not  only  control  each  other 
intensify  effech>,  but,  as  their  nutrition  and  composition  may  be 
ferent,  may  affonl  basis  for  further  differentiation  of  perceptive 
analysis.  Thus  Ilensen's  theory'  of  assimilating  and  diaamilating 
prooeasea  does  not  necessarily  apply  here.  m 

Utber  die  Vrriindl^rung  <f«r  Tattcmpjinduiig  dureh  HedmitUl.    Vjuas^ 
Diss.     L.  ISRAEL.     Wiirzburt,  1887. 

Caustic  lime,  nitric  acid,  chlorate  of  «inc.  gulphuric  acid, 
chlorine,  bromine,  phenol,  mastaril,  eantharidea,  croton  oil, 
alcohol,  chloroform,  morphine,  carlHiMc  acid,  strjxhnine,  e:  ^ 
arsenic,  nitrate  of  amvl,  oxalic  acid,  several  auUiue  die:*,  oconi  . 
nninine,  and  other  itubwtanct^  in  fit  solutions  were  applied  to  tfa 
skin  and  the  resulting  sensations  noted,  and  the  sensibility  in 
discriminating  compass  pointotested  bcrforcand  after  the  application. 
The  results  cannot  be  briefly  stateil,  hot  the  work  is  snggevtiTe. 
Far  more  extended  studies  with  each  sobetance  are  neededto  give 
lesoltsof  great  value.  The  entire  paper  occupies  but  altont  foity 
pages,  and  serres  only  to  suggest  fniiher  and  more  detailed  work  in 
the  same  direction,  which  seems  very  inviting  and  very*  prom: 
both  practically  and  scientifically. 


n 


qi 


Die  B*einjfu**ung  vnserer  HauUemperattir  dutch  Amptnifrit. 
ly'isB.     F.  Lahnstkis.     Wurr-burg. 

The  inhalation  of  fumc«  of  nitrate  of  amyl  was  found,  vbea 
meamred  on  a  thermoscopic-galvanometric  apparatus,  to  canae  an 
increase  of  over  three  detp'ees  C.  in  the  snperndal  tempentw  of 
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the  skin.  This  increase  va»  first  and  greatest  in  the  head  and  neck, 
and  <lecT(?aRe<i<iownwarcl.  If  nfl<>r  complete  cessation  of  first  efTects 
a  second  sind  tliird  iiihalntion  followed,  it  was  fotind  tliat  tlie  hitter 
Bboire<l  greater  increase  than  the  first.  The  subjective  sensation  of 
heat  lasted  12  lo  15  minutet},  but  the  objective  after  eflects  iaitted 
somewhat  lunger. 

t/ebfr  die  ZUh  und  Kt^ebnine  der  ex^ptrimgntsUen  Ptvehalagie.  Vor- 
trag  gehalten  im  acsdemigchen  philosojihischen  Verein  am  Bonn. 
J>r.  G<>TZ  Mahtil's,  Privfttci':M?ent  der  Phih^sophie.  Bonn,  1888, 
2-1  pp. 

The  object  of  this  address  is  a  very  practical  one.  It  is  to  explain 
the  objects  of  and  excite  an  interest  in  the  stady  of  exiierimental 
nsycliology  amoneHt  the  members  of  the  tTnivereity  of  Bonn,  in 
the  hopes  of  establishing  nt  Bonn  a  laboratory  where  the  pK^reesof 
experimental  psyt^holocy  may  be  advance*!.  The  contenta  ol  the 
address  are  wellBnited  to  its  object.  In  a  necessarily  hasty  manner 
some  of  the  chief  avenue.i  of  research  that  have  been  opened  up  l)y 
the  introduction  of  tlie  methods  of  science  into  the  sphere  of  mental 
phenomena  (psychophysic  law,  reaction  times,  rhythm,  memory,  etc.. 
etc,,)  are  referred  to ;  and  the  necessity  of  u  laboratory  with  sx^ciat 
apparntos,  and  special  instructors  trained  in  the  methods  of  the  new 
peycbolo|r>',  is  well  emphasized.  This  effort  to  extend  the  teaching 
of  experimental  |>eycholoiry  througliout  all  the  German  uuiven*itie8 
is  an  extremely  sijcniticant  one,  and  it  is  to  be  hoped  that  the  nnpeal 
of  Prof.  Lipie'and  Dr.  Kfartius  will  soon  show  a  [>ractical  result ;  at 
the  same  time  serving  as  an  impetus  for  other  universities  to  follow 
in  ite  footsteps.  J.  J. 


IV.— ABNORMAL. 

U^ter  Erinnervng$ful»ehungtn.     Emii>  Krapeun.     Arch.  f.  PsvohLa- 
trie.  ISSti,  No.  4  ;  1887,  Nos.  1  and  2. 

The  author  of  these  three  articles  prefers  the  term  "  falsification 
of  memory  "  or  paramnesia,  to  Sanders'  "  illusions  of  memory,"  for 
those  cases  where  present  situations  or  events  seem  to  have  been 
exi>erienced  before,  and  points  out  their  wialogy  witli  hallucina- 
tion and  illusion  nf  the  senses,  when  (1)  in  timple  cases  fanc>*-pictnre8 
arise  freely  and  enter  conAciou8nes.s  with  a  pretense  of  rc-al  reproduc- 
tion or  reminiscence  of  experience  ;  (2)  in  tfMociated  cases  the  sense  of 
personal  experience  is  called  out  by  analosous  present  imprcBsions ; 
(3)  the  present  situation  seems  a  photo^ra|mlc  repwuluction  with  all 
itii  detada  of  a  past  experience.  This  la  called  identifying  faUifica- 
Hon  of  m«morj/. 

I.  What  is  heard,  read,  or  even  fancied,  like  bonstin);  lies  of  adven- 
ture, often  becomes  confused  with  reality-.  This  seems  the  case  with 
the  tales  of  greatness  of  general  paralytica^  who  become  a  [>art  of  all 
they  have  heard,  seen,  or  faneied,  and  their  pseudo-recollections  are 
inaeporably  mixed  with  their  delusions  of  greatness.  Botli  at  least 
grow  from  the  samem'oun*!  and  have  the  same  content.  Strong  hoi)es 
and  a]j<o  iia»siun!«  aftecl  the  normal  man's  conception  of  his  present 
surroundings,  and  the  critical  faculty  is  too  enfeebled  to  distinguish 
between  fact  and  fancy,  even  in  the  present,  and  still  less  in  memory. 
Scenes  may  be  pictured  so  vividly  that  the  consciousness  of  false- 
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hood,  thoagh  present,  ift  too  f  eebl«  and  dim  to  be  effeetHc^  la  t»- 
tenrus  of  remiaeion  pAtienta  wondrr  that  tb«j  ooald  Imne  belicTtd 
their  idtmB  of  ere«tneM.  There  is  aUo  s  type  of  mawtfiil  i— inily 
that  namt#^  the  mo«t  abeord  peraooal  experienees  vhh  tfae  best  d 
faith.  Twelve  intereetiitg  caac*  are  desonbed.  The  trae  and  fake 
traioi  of  rcmimacence  may  eo  side  by  nde,  rery  irapezfccCly  fined. 
and  both  be  alike  MibjectiTely  certain.  Sometimes  CalaiAMtkaia  of 
memory  appear  like  imperative  forme  and  are  resisted  for  a  taske. 
They  are  far  more  likely  to  be  of  the  remote  than  of  the  xaawdsale 
past,  and  are  oo  the  whole  apt  to  he  vavue.  They  are  doe  aok  m 
much  to  enfeeblement  of  the  critical  facmty,  or  to  genesBl  vcttt 
uf  mind,  aa  to  epecial  vividness  of  fancy  images,  aeeanpaaied  i 
with  drtumy  obnabilation.  Sometimes  instead  of  sporadic  fl~ 
of  memory,  the  latter  are  so  eystemathced  asid  rord  as  to 
erery  tbou|pit  and  act,  and  i«al  erenfas  make  imprcvioaa  ■■  1 
aa  dream  images  on  awakening,  leaving  no  tiaee  behind.  All 
falsifications  are  pecaltarlr  characteristic  of   paralytic  ^^^ 

Sometimes  impreasions  of  oeliritun  and  hallacinadon  seem  mnOeO' 
Uons,  when  viewed  retroGpectively,  when  they  did  not  seen  real  at 
the  time.  Drcamajeafiecianyof  sexualadventoreandof  trarelSvoAen 
aeem  real.  Snbatitation  of  this  sort  U  not  very  genf  rally  doe  to  tba 
fact  that  Hubjective  statjw  are  dwelt  on  or  rv^pcaied,  while  objedirv 
experience  Id  ever  vsriable,  for  patif  nt5  often  nnfold  a  train  of  remi- 
nisoenoe  extemtKire  upon  any  theme,  and  sometimes  canooC  repeat 
the  same  peeudo-expcrience  twice  alike,  translocajiiatiops  iativta 
being  especially  (H>mmon.  In  one  case  a  delirious  boy  became  tbt 
hero  of  a  lately  read  romance  with  great  consistency  and  detail  i 
his  memory  liad  been  weakened  by  orer^todv  «nd  proatn 
f?ometimefl  the  name  ex]>oriencc  in  repeated  each  day,  bat  Baxh 
as  a  fr».*«h  exjKjrience,  with  oblivion  of  all  previoos  narrative. 

II.  Most  cummon  here  is  otinfusion  of  iwrsons,  due  to  remodeling 
present  to  fit  past  impreasioufi.  This  is  favoreii  by  defe^Hive  rtskm, 
and  eapecially  by  fatigue,  under  the  inflaence  of  which,  even  in  bo^ 
mal  life,  new  persona  and  pictures  seem  old  and  funiliar.  If  remem- 
bere<l  impressions  lot^:  tn^lr  vigor  they  arc  distiogniahed  from 
pretwnl  impretnionB  only  with  a  certain  effort.  Difficult  as  it  is  to 
separate  the  idea  of  a  person  from  hU  bodily  appearance  tl  yet 
somt-timcM  rrccurs  even  in  dreams  that  a  man's  name,  with  efemcBits 
of  his  personality,  are  joineil  to  totallv  different  physical  character- 
ises. Tlie  ruptore  of  such  strong;  'bonds  of  association  and  the 
institution  of  others  exerts  a  far  mnro  tyitent  influence  than  the 
sensuous  memory  image.  The  most  striking  diseimilarity  belwtfen 
two  persons  has  no  force  against  their  identmcatlon  if  inner  voices, 
inUutions  and  revclatiotts  proclaim  it.  Very  striking  are  a  few  cases 
in  which  each  striking  event  soon  develoi»ed  the  impression  that  it 
had  been  dest-ribe'l  to  the  patient  or  heard  of  by  him  before.  One 
patient  reproduced  the  exact  words  of  a  long  conversation.  Real 
unpressinns  Herve<l  as  the  impulse  for  the  gradual  unfoldment  of 
these  {leeudo-reminiscencea. 

III.  Identifying  pseudi^>-reminiscencesistheol(Iest  and  best  known 
form.  In  normal  exi>erience  this  occurs  as  a  result  of  a  moment  of 
fatigue,  when  our  present  surroundings  seem  unreal  and  sink  for  an 
instant  to  the  conaialency  of  memory' pictnres,  and  is  not  often  doe, 
as  Emminghaua  thinks,  to  the  unr^Hty  caused  by  a  too  rapid  flux 
of  thought ;  nor,  as  Jensen  thinks,  to  analogy  of  mood  ;  nor  often  to 
the  looming  up  of  dreams ;  nor  to  real  though  obscure  memory  of 


fa(Tt«,  as  Neumann  held,  who  also  thought  that  often  the  present  situ- 
ation api>eared  doubled,  as  gensuouB  impreftnion,  and  as  thought  at 
once,  as  if,  as  Angel  explained,  perception  and  apperception  w**ro 
divorced  by  fatigue,  or  the  least  retarded.  Jc'usen'ft  explanation  by 
<U8parate  action  of  the  two  hemispberes  is  fliKpntved  by  contralnt- 
era!  hemianopsia  and  other  recently  obBcrved  phenomt'na,  as  van 
der  Kalk  has  Hhown.  Yet  Jensen's  view  is  adopted  in  Scbuie's  well 
known  hand-book,  and  Iluppert  goes  so  far  as  to  explain  double 
memory  by  tomjiomry  incongruity  of  action  of  the  two  Hemispheres 
by  capillary  ajioplexy.  The  otlier  view,  first  stated  by  Jensen,  tliat 
some  elements  of  real  experience  are  involved  as  a  nucleus,  to  which 
other  elements  are  imacnned,  and  this  whole  seems  memory  when 
only  a  part  \b  so, was  motlifie*!  by  Sander,  Sully, Buccola,  Emmiiighaus, 
who  suggest  that  clreams  vaguely  refalied  may  take  th*^  i>lace  of  tUia 
nucleim  of  experience.  Perhaps,  also,  the  reproduction  i;*  of  vivid 
fancies  from  tne  adolescent  period,  when  fancy  is  strongest.  Thia 
sense  of  full  agreemenfrof  a  present  nith  a  supposed  past,  involving 
as  it  does  the  ego,  is  often  momentary,  the  sense  of  identity  vanish- 
ins  with  clearer  insight.  Tlie  sense  of  foreknowing  dimly  what  is 
to  nappen,  and  the  ]>9ycholopic  moment  attending  such  exijcriences, 
is  discussed  and  further  tajic.*!  arc  given.  TheiM^  important  jiajhcrs 
at  the  same  time  show  the  great  dilhcultieB  of  the  »u)>ject,  and  give 
promise  of  better  study  and  fuller  knowledge  of  it. 

De  la  dMati&n  faeiale  dans  I'h'TnipUgie  h^/»u'i'wu4.    £.  Bbissano  et  P. 
%1abie.    Le  Progr^s  MMicale,  Jan.  and  Feb.  1887. 

According  to  Todd  and  Charcot,  hysterical  is  distinguished  from 
organic  hemiple^a  by  the  absence  of'paralysis  of  the  face.  Others 
have  denied  this  exemption  to  be  of  any  value  as  indicating 
hysterical  origin.  After  passing  in  review  chief  symptoms,  these 
authors  conclude  that  there  is  no  objective  symptom  by  which 
organic  can  be  distinguished  from  hysteric  hemiplegia  if  the  face  is 
left  out  of  account.  Fiicial  and  lingual  deviation  in  hysteric  cases 
may  at  first  closely  resemble  paralysis,  but  is  due  to  contraction  of 
muscles  on  the  same,  and  not  to  paralysis  of  those  of  the  opi^osite 
side,  and  is  spasmodic  and  confined  to  one  lip.  This  conclusion  is 
illustrated  by  portraits  of  two  male  cases. 

Debtr  ByUrie  bei  Kindcrn,    Inaug.  Bis.    P.  Riesbxtelo.    Kiel,  1887. 

This  thesis  begins  with  an  extensive  survey  of  the  literature  upon 

this  subiect  since  the  thesis  of  H.  Smidt  (Strassburp,  1880),  the  Limits 

of  childnood  being  fixed  at  menstruation,  or,  if  this  be  unknown,  at 

14  years  of  ace.    Nineteen  new  cases  are  dejjcribed,  including  four 

Lteys.    Heredity,  ana'miu,  exhauution,  and  parental  indulgence  are 

Hj^omincnt  causes.     Moderate  hardship  and  exixisure^  toOj  excite 

^smnatic  resistance,  and  repress  whinm  and  excessive  imagination. 

The  imitative  instinct  of  children  should  be  more  or  less  repressed, 

and  sudden  anger,  grief  and  fear,  and  excessive  desire  to  be  intei^ 

eeting,  should  be  avoided.    It  is  more  simple,  sudden  in  advent  and 

curefless  often  associated  with  whims  and  moodiness  tt>an  in  adults. 

Zur  texuttten  Form  det  Verfolgungncahnt.    Inaug.  Dia.    A.  Gottlob. 
Wurxburg,  1887. 

Five  interesting  cases  of  men  are  told  which  illustrate  the  ten- 
dency to  unreasonable  jealousy  when  from  alcohol  or  other  causes 
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Biti  FaU  wn  Aphade  und  dn  FaU  wn  ApTuuid  mii  Agraphia  nach 

liraumati»ch«r  Liimon  der  linken  Orotahim-hemitpkare.  Inaug.  Dis. 

Tn.  lUiNBUANN.     Wiirxburg,  lft87. 

A   wood -chopper,  aet.  30,  and   riglit-lianded,  ref^ivei)   a  severe 

blow  on  the  left  eido  of  bis  head  and  became  completely  aphasic 

and persistentlv  wrote  from  right  to  Uut  left.    IIif  writing  vocabulary 

waft  reduced  to"a  few  words,  but  after  many  efforta  for  many  succes* 

sive  days  he  could  write  oul^'  "mirror  script."    This  woa  writUm 

fairly  well,  but  attenijitnto  write  normally  pro<luced  only  vain  inove- 

mentj)  of  the  pt-ncil.    Slowly,  aft«.T  LTuat  lalxtr,  he  n-aciiuirx'd  tlu) 

power  tc»  write  noniiallv-     At  tlie  end  of  alwjijt  two  inonttiK  lie  wrote 

and  flpoke  about  aa  well  ns  before  the  injury.  Tlils  is  noteworthy  as 

one  of  the  bcstcaaes  of  "mirror  script"  in  litoratare. 

Vergleiehende  Ve^nehi  der  Clatd^ationen  der  Ptj/ehoBon,  Inang.  Dis. 
A.  Obbbecke.    Strasabuig,  1886. 

This  is  a  convenient  conspoctea  of  the  more  important  syatemB  of 
classifying  mental  diseaacn  which  have  been  prepared  8incc  the  time 
of  frfiquirol  and  Griesinger.  The  methods  of  claiisiti cation  are  them- 
selves cltmsifled  as  unsyalematic  enumerations  of  clinicjil  tv(>o» 
(Plater,  Knu'iK-lin);  types  based  on  the  course  of  disease,  in  which 
tyiiic,  prrjjjrrt'ssive,  and  atj'pifarediBtin(!:uiahed(^VTndt);  p8>'cholo):n- 
csl  (Krlenmeyor,  Stark,  who  called  all  forms  hywr  or  para  states, 
and  Keiser,  with  hia  receptive,  active,  and  tramiuil  Ktates)(Heiuroth, 
Richarz,  Gricsinger);  physical-anatomical  (I>jrry,  Groon,  Sincowitx, 
And  Meynert,  who  use  circulating  chan^eHasan  important  factor); 
flyslems  rcstinfc  on  the  forms  of  morbid  diathesis  (Ijangci'mann, 
Jacobi,  Morel);  etioloeical  (Skae),  and  with  gi*ftater  freedom  of 
combination  (Bucknill  and  Willu);  anthroiwilojjical,  with  t^spf'oial 
account  of  the  wtage  of  development  (Tuke,  Schiile,  Morselli,  KralTt- 
Rbing);  8yMt<mis  tnisiHl  on  tvpicAl  morbid  etemmits  (Gutslain, 
Baillancer,  Wcius).  The  iudiviaual  morbid  types  introduced  by  each 
writer  are  also  adduced. 


V.-ANTHROPOIX)GICAL. 

Oenie  und  Trrnnn,  in  ihr«n  B«tuhung«n  t»m  OMett,  wr  Kritik  und 
tur  OetchkhU.  C.  Lomhromo,  Professor  an  der  Universitiit  Turin. 
From  Uie  Italian  by  A.  Courth.  Nos.  2313  to  2310  of  Ueclam's 
"tTniversal-Bibliolhek."     Leipzig,  1887.     12mo,  43-i  pp. 

The  question  of  the  relations  of  genius  and  insanity  is  not  a  new 
tine.  Apart  from  the  literary  references  fimntl  in  aiu-icnt  as  well  as 
modern  writers,  the  French  alienist^),  particularly  Moreau  de  Tours, 
discnsscil  the  t^ijjic,  giving  currerury  to  the  notion  that  genius  is  a 
neurosis,  diverging  in  several  directions  from  the  normal  activity  of 
the  mind.  Kaofcstock,  Sully,  and  others  iiave  reviewed  the  evid<'nco 
in  favor  of  this  conclusion,  aiming  to  further  differentiate  the  typo 
of  genius  that  ia  allied  to  the  morbid  from  tho  genius  that  is  the 
pnxluct  of  Min»crior  brain  activity,  while  Prof.  lUithey  strongly 
antagonizes  this  entire  conception  of  the  great  man.  Br.  Jx^mbroso 
(the  author  of  thp  classic  work  upon  the  i)«ychoIogy  of  the  criminal 
daases)  cxintributcs  the  most  comnrebensive  sludy'of  this  ouestion 
that  we  possess.     His  [mint  of  view  is  very  dclinite,  holding  that 
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the  relitiMi  between  gooitM  sad  iimaJtr  m  a  107-  doae 
poctsBt  oac    Hot  onljr  thai  mamy  yKM  bcb  bam  hem  vi 
Mifgoup  aad  meatol  rtiiwiw.  or  have  baca  donlf  ntaaaA  la 
tbM  iVrinynl,  tot  tite  twj  aatu*  of  Ifaa  actmly  for  v1 
woHdiatiaiiltthaia  Sacftenof  aaahponaalkiad.   TWt 
oC  cpcciaiuad  Imia  eentna,  kiadled  iolo  fBrer  beat  W  aa  i 
taMOonal  Armin,  aad  not  iafraqoeBUy  excised  br  artncial 
lanla— the  producla  that  thna  ramlt  are  lUrldeJ  \>t  a  aanov  ivl 
perfaafw  imaginarjr  line  fran  the  vind  ffanciea  at  m'^ttmrntrid  mU 
fre<<4  from  thekAcotflact;aaJeoBrCT»Hy,aaae»<f  aajlamia^alw 
tfi'-  insCanoeB  of  Ihenvy  effotto  off  ao  mf  n  order  afa 
in4  tlib  centnl  idefttbe  aothordoateia  a  saavaff  J 
a:i !  vaJnatile  niaHttatiofifL  ao  foil  of  ■iiegnatiTe  csMoa  aa 
piycbolofricftl  (xmmenlA  tost  it  ia  diffcsut  lo  |^ve  aar  ; 
acFOunt  uf  thr  raried  n<nients  oi  the  vork.    lailaateaof 
taenl  in  great  men.  incladtng  90  ooble  a  list  as  Coant^  C 
Tmbo,  Swift.  LenAa.  UooaneaAj  Ampere,  are  paphleaaj  < 
One  chapter  i»  devoted  to  the  lafloeace  of  the  aleaieaAi  1 
men,  and  aima  to  thorn  that  the  ■anwiw  ■*ir'**%  or  ntfbef  tkt 
n^^xino  ''f  the  wann  waaoa,  is  noat  fsvxitaUa  lo  exalted 
>iid  the  same  is  traa  of  the  iw^iir     Another  1 
M  Kcognpbyofthere^oaB,paiticalariyiaIts]j«iavl 

tmu»uul  uumber  of  KteaX  men  are  bom.    Here  the  ooach 
SA  there  U  one,  favnn  Uio  view  that  warm  dimatee  are 
of  fsvn'inn.    Thu  influrnceof  race  and  environment  npoa_ 
ifl  trac(.-d.    Genros  like  insanity  is  hereditary  (iiiifdilinialiij 
tatt<-r  IK  inudi  more  60  than  the  fcwmer),  and  many  of  the  iafla 
Uiut  t>riD^  odt  great  men  increase  the  percmUaiK  of  i'sifa'^Hy 
thcotlHTeii'lo  I>r.  I^ombrofio  citee  case  after  cat»e  of  miKlm^n  ' 
(jut  inu<  poetr\-,  amusing  their  compaaions  with  ruoroas 

Hketohei),  evulvitig  reformato^  [dana  Dy  no  mean^  '  :  aen^ 

And  if  we  turn  to  the  fanatics  that  have  influeneeJ  iJieixMrBeof 
biKl''irT,  many  of  whom  would  in  our  day  find  a  fibelter  in  the 
asylum,  our  li^t  is  increued  in  dignity  as  well  as  In  nomber.  Tba 
art  of  the  inaanc  is  the  mibject  of  a  spedaJ  chuter.  UnnHiar 
re«i:ir)i{)  tlie  remarkable  doings  of  a  class  of  men  whom  we 
call  ''cranks,*'  while  one  of  the  most  interesting  cbapters  t^Ia  of 
cx]>loits  of  crazed  reformers,  almost  every  one  of  whocn  met  1 
i:n>atsnccveB  in  altracting  follower.  Nor  is  the  list  of  locica  yc€ 
txiiiiplete.  The  appendices  trace  tlie  distribation  of  artists  in  Italy, 
of  MivonU  in  l- ranee,  and  suggest  more  than  one  interertinc 
c<iii(*At]ona1  oi^n<:lu>tion.  They  give  extracts  frooi  the  diarvtnt  ana 
olher  writinpt  of  the  im^ane,  describe  the  mo«t  notorions  crioiinal 
inHune,  of  wliich  Guitcaii  wrves  as  a  good  type,  and  incladc  qoHr  a 
complete  c»:ineciion  of  human  follius.  It  mnet  notj  however,  t* 
concluded  that  L«jmbroeo  identifies  gcnins  and  utsanitv.  He 
<li(«t!nctly  difTerentiat£s  them,  while  pointing  oat  the  many  tle«a  tliat 
himl  them  tnt^'lher,  and  allows  that  a  large  nnmlter  of  great  mi* n 
were  free  from  nil  taint  of  mental  impairment,  and  that  the  stroke 
of  gcnins  has  its  pccaliar  tbongfa  not  easily  descritiable  cbarader- 
iKtica. 

The  riroblcm  here  tTeflte<!  suffern  from  a  lack  of  method.  We  are 
protitihly  iU'iilint:  with  scventl  pmblemn  in  onf.  und  if,  instead  of 
ditM-neeing  the  general  rohilionH  between  genius  and  insanity, 
could  apply  the  aid  of  Htatibli<-al  analysis,  snch  as  Mr.  Gallon 
applied  to  the  study  of  the  heredity  of  genioSr  ve  oonld  perh 
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unravel  Hevcral  of  the  knots  in  this  Intricalo  pmlilem,  aurl  relieve 
the  conduBious  of  mui'h  of  their  apparent  paradoxical  chnroctor. 
Bo  th»t  !u*  it  Tnn-yi  Or-  I-ombroso's  work  repmins  a  valuable  oiniiri- 
botion  to  the  sabject,  as  well  for  tho  many  facts  he  brings  to  bear 
apon  it  as  for  the  points  of  view  that  }ic  atlvances.  J.  J. 

The  SiutiificiiHfe  of  fi&e.    Jvlivs  Nelson.     The  American  Naturalist* 
Jan.,  Feb.,  ?darch,  1S87,  71  pp. 

This  is  the.  lirst  chapt*^r  of  ft  deiailo'l  Bludy,  and  presents  Ihocyto- 
logieal  asfH;t't«  of  the  question.  It  Ih  abuiidantlv  illuntrated  witti 
karyokiiietic  diagrams,  and  lia^  a  pretty  full  hlblio^raphicfll 
appendix.  Hex  is  con.'jidered  a  secondary  or  cvolvcl  characteristic 
which  we  di«tin|i:tii«h  in  tho  higher  orpanipmn,  cnllinK  tlint  fomah* 
which  pnxltiL'es  ova,  and  that  male  which  nro<luce«the8pern)atozo.i. 
The  reproductive  cells  arc  of  one  brothcrnrwxl  witli  the  other  cells 
of  the  Nxly,  hut  are  8])ecialixed  in  wuh  a  way  that  two  celly  from 
diverse  individuals  mav  ftu^e  into  one  nell,  wh'ich  Ihon,  multiplying 
it^lf  hy  division,  binlils  np  an  oreuniitni  like  the  jnirent.  The 
offspring  arc  Hometiinurt  not  only  ditferentiated  tliniorphically  into 
the  sexeti,  but  i>otymorphically,  aa  in  hydroitU.  Many  fornm  develop 
from  cells  that  have  not  been  fertiliite*!  ;  the  ova  of  parasites  are 
frequently  j^arthenogenetie,  and  in  low  forma  even  male  partheno- 
genesis has  Vxjen  otiw-rvi-d.  Still  lower,  tbu*  >;ainetal  cidls  arc  soKini* 
flor  as  not  t^  be  distinpiishcd  sexually  in  their  coiijujiation  ;  and 
sexual  generation  is  tho  exception  in  the  lowest  formn  of  life. 

In  the  cell  there  is  asulistance  known  n&chrojnntiti,  from  its  allinity 
for  stains,  which  is  most  abundant  in  the  nucleus,  where  itcx'cnrsas 
one  or  more  spherical  iKwiicg,  an  Inlricntely  coiled  lilament,  or  sis  a 
network  with  coarstir  or  finer  meshes.  AVficn  tho  cell  divides,  the 
ehrnniatin  passes  through  a  cj'cle  of  transformations  (kuryokinesis), 
which  shows  that  it  is  a  very  important  substance.  This  conclusion 
is  fully  justified  hy  all  that  we  learn  about  chromatin  in  the  different 
as]H.*cls  iif  cell  life.  All  cells  while  jrrowiiiKaml  uiiiltiplyirij:  poHseas 
it,  and  if  deprived  of  it  lose  the  power  to  repenernte  lost  7?arts.  Tho 
yolk  of  egjrs  and  the  seoretionsof  jjlantls,  and  j<ri:>bably  urdinary  cell 
protoplasm, are  mainlv metamorphosed  chromatin.  In  sexual  fertili- 
xntion,  the  essential  pWnomenon  is  the  union  of  two  pronuclei,  one 
ounlAininR  the  chromatin  of  the  ovum,  the  otherihat  of  tho  sperma- 
toxoan  ;  hence  tin?  chromatin  must  carry  tho  liere^litary  characters, 
and' therefore  has  been  lernie<I  the  uUe>pUt»m.  (This  word  implies  a 
peycholouical  proi>erty,  the  full  explanation  of  which  requires  an 
ex'lendfd  article  to  present.)  The  fundamental  sV^nificanoe  of  sex  is 
therefore  involved  in  tho  questions,  IV7i^  are  t4i<tpiamn»  frvu*  tin* 
indifidnaU  of  a  gpeciett  bUrtded  it/i6n  reproduction,  of  higher  forma  has 
pttira^  and  hov:  are  thtHe  idUipUtmn*  AtmetiimUjf  r^tUtlf  The  answers 
are  deferred  until  a  ^oneral  discussion  of  the  tlicorr  of  heredity  is 
taken  up,  but  provisional  statements  are  made  to  t)io  effect  that  a 
union  of  tlivcrse  experiences,  which  broadens  the  cell  education, 
must  be  advantat^eoUR  in  the  struj^nh'  for  exist*uiee.  It  is  assumed 
that  (be  idioplaKin  ciuisiists  of  an  accrepition  of  ximiUir gcmmulat,  i*iicb 
of  which  can  reproduce  it.'^elf  an<l  whose  progenv  can  build  up  an 
oriranisui  with  iu  characters.  These  characters  <Jepend  on  the  way 
tn  which  the  gommules  dtHerentiat^  in  building;  up  tho  cell  in  the 
diverM*  forms  obtaining  in  a  iromplex  organism  whose  uniU'  is  a 
rollex  iil  the  gcmmule  unit.  X,  N. 
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t  definite  an*!  cuiwUnt  the  character  is,  and  the  greater  the  har- 
'  iM'twecn  the  moral  conceptions  and  condact. 


t  phfrutmhiSa  affaeti/i  et  let  lot*  da  leur  apparition. 
1887. 


Fb.  Pauliun. 


iniriml 
iimo  in 


ciii»ciou8uc8t^  is  an  incidental  ncconiiuinimont  of  fitiyBtcih^iail 
messes  which  cnn  all  be  rciliiced  to  reflpx  action.  All  pnihlonm  of 
phology  are  at  liottnm  |pn)blt'r»s  rif  phyniulojry,  the  i*ychic  pro- 
»  bc>in{;  the  tfi^n  und  the  phyHioItncicaf  cliaiiKC  l>cinu  the  thiitti 
aified.  ('onKchiUMiiPKM  hIiowh  thiit  Dw  niurliinc  is  ii  fitth'  oiU  uf 
r,  or  indic4ittw  an  incomplet'ti  ormiriizatiun  of  a  tt'ndi'ncy.  IMoiis- 
miwimruB  increiuic  in  the  cimipletcncaA  of  organization,  [mtn  u 

drcreasc.    The  entire  iii'>n<>^raph  iu  a  H|)eculaiive  attempt  to  apply 

and  work  out  these  principk'H, 

Di^  witaennrha/tiiehs  Charaki^r  dtrr  Kthnohgit.     T.  AcftKLia.     Zelt- 
achrift  ftir  VulkeriwycholoKio,  Jan.  1887. 

After  long  irregularity  and  ut  laat  pructUial  ntispciielon,  this  I 
is  now  to  be  congratulated  on  hoglnninf;  ita  Boventoenth  von 
nfw  drofis,  with  a  new  nnbliriher,  who  |iropr>HeH  to  imy  a  reirulur 

Bficf  for  all  aecci»l«Kl  pnlili«ition;*.  The  prom-nt  article  ivpinm  willi 
te  aflRumption  of  Itcc  that  philosophy  Ih  now  in  ii  proviflional  Ata^e. 
Tt  ptanrls  fi>r  the  sum  of  erronooufl  attomptM  t«»  explain  tlie  f»i-t«  in  it*t 
Held.  I'liil'tsophy  is  now  (miy  history  of  pInluKophy.  When  thii 
wi.ik  .if  the  new  jmyehul<»gy  in  nnee  well  under  wav,  hand-hiHilts  nf 
"phy  will  Iw  no  more  historical  than  a  hiind-ifook  of  physics 
I-  ExiterinientuI,  introH|>ective and  HpeculativciK^ychnlo^y are 
iUl  more  or  lee^  ijidividual  and  limited  in  their  Aeo|ie'  Tii<|ti<'live 
ethnology,  which  altemjitK  to  tthow  tho  line>t  along  which  miMlern 
Ideas,  institutions  and  lu'liefs  linvodHveloiKMl.i^-xhihitsman  in  Hociiij 
relations.  The  day  of  suhjcetivt-  existence  of  the  egn,of  thr  thfory 
of  knowleilcft,  hoa  gone  by,  and  with  it  all  conceotions  of  a  tnuiweil- 
dcnta,!  worhl  of  reason  "or  Bpirits.  Our  paycnophysic  orgunisni. 
which  cfimpeis  us  to  see  all  things  double,  as  mechnniejtl  ami 
psychic,  is  all  that  is  left.  In  it  are  all  the  aecreta  of  the  world,  and 
wo  ahnl)  never  know  it  till  we  have  studied  and  can  explain  the  hls- 
lory  of  our  conseiousneHs.  This  is  best  tt>  he  learned  in  the  Held  atul 
by  the  methods  of  comparative  ethnology,  which  will  give  ns  in  the 
end  the  most  objective  view  of  the  worui  attainable. 

fteiigioMphiloaapMe    auf    modffrii-wis$eii»/fhaftiich4tr   GrHJutUifft.      Mil 
cinem  Vorwort  von  Juurh  Batmans.    ISSfi.    230  pp. 

All  religion  is  an  illusion,  yet  brings  joy  nnd  blessing  to  al)  man- 
kind. ]jrtX7.e  was  right  that  the  being  of  GikI  canuut  Ih>  proven. 
That  (mmI  is  the  inner  force  of  thinp  means,  inlen'reU^d  a<cording 
to  the  psychitmi  of  Feucrbat^h,  which  the  author  adopts,  that  tho 
ooancctionri  of  things  always  call  uptbe  tlioughtof  anunitar>-  power. 
That  the  tinile  cannot  satisfy,  and  that  God  is  the  abiding  goo<l, 
tneuns  satisfaction  is  sure  only  when  its  conditions  are  Intonial.  In 
the  forms  of  exact  scicniu!,  religion  is  only  subjective.  We  project 
and  objectify  by  our  inner  cxperient^e  into  images  of  things  divine. 
Man  must  not  know  this  great  wecrel  that  religious  realities,  not  only 
iu  the  field  of  Christianity  but  of  the  other  great  ethnic  faiths,  are 
Bobjcctivc,  for  ho  muut  have  a  wide  domain  In  which  he  cam  freely 


NOTES. 

In  an  artirlft  on  methods  of  invoatipation  in  psycliology,  in  IJuw- 
boUtt,  Jan.,  IsS-M,  ProfeHtiur  Knu'in'liii,  of  I>i)r|>iit,  t'Xio'i'rtses  the  opin- 
ion that  the  re(i»nn  why  llie  ri-ij^'nof  law  hswhi^en  ilmilitci  in  therciilm 
of  iniiid  ifl  fdntxl  in  wront;  vicWBabuiU  the  natntx*  of  the  froodun)  :ind 
Si>onlaneily  of  tlie  will.  TliC  ideii  was  that  the  Sdiil  was  a  somatic 
aitciidaDi  ai^rt  from  the  br»dy  whioli  attention  could  ohscrvc  as 
correctly  ulleiwt  us  it  can  objects.  From  the  very  nature  of  atten- 
tion, ho'wever,  a»  now  conceived,  we  can  ulworve  I'ltt  jwychic  prois'ss 
or  MUile  of  onrHelvcs  wilhoutu  conHtant  error.  Thin  hitter  is  oartiaily 
avoidt^d  by  the  memory  method,  which  eonsistjiof  turning;  the  intnil 
back  umn  the  remembered  ima^e  of  a  recent  process.  This  in  a  moi-e 
valnable  method.  Yet  the  memory  image  i»  always  chan^jed,  lai-ke 
o>>j*'<^''ve  contrril,  and  bo  roflulls  vary  with  different  individuals. 
This  lack  hiw  been  Kunplieil  by  ttic  experimental  methml.  which 
aroflc  in  the  ticld  of  pnynioloffv.  but  has  already  unfolded  a  wi<lc 
field  and  nnmerouB  metlKMls  pctuliar  to  it*oIf.  KxjKrriment  frees  n« 
from  the  dtweption  of  self- percept  ion,  and.  beginning  with  the  ntudy 
of  the  sinipienl  p.^y^'hi(■  prnct'Hflesof  Henwe  jK'rceptionj  in  already  grajt- 
plini;;  with  the  more  centra!  jirobleniH  of  attention^  fatigue,  habtt, 
contra»t,  reproduetion,  aFsociation,  morbid  jiroccsses,  and  is  even 
lieginnin^'to  reach  results  about  feelinp  and  will  of  general  validity 
like  faet.s  of  other  sciences.  Those  com]»etent  for  eelf-annlysis  by 
older  nu'thrxls  are  so  few  and  so  peculiar  that  only  the  smalt  part  of 
theiifld  represent  injr  certain  coincident  pcfuliaritics  has  been  workcl 
over,  and  that  rmly  roughly,  for  exigencies  of  cunduet,  etc.  The 
field  of  exfierimental  psychology  is  far  wider  already,  anil  what  has 
been  done  is  very  little  compai-ed  witJi  what  is  to  be  expected  in  the 
future. 

In  viewing  the  well  known  stair  fignre  of  Rch^">der  there  is  also 
an  oscillation,  and  we  seem  now  to  be  looking  up  under  aud  now 
down  upon  the  steps.  The  time  of  this  tiscillation  was  also  found  to 
l»e  alKtiii  IheKnnu-as  that  fi>r  faint  optical  impresHionsalKive.  In  all 
such  ilirkcr^  of  a[»prehenrtinn  from  eoneave  to  ronvex  the  real  Ken- 
ttation  doe-H  not  change,  but  the  "  ap|.terc<'ptive  organ,"  or,  as  Lange 
Calls  it,  the  memory  image  of  previously  seen  stairs  from  alxjve  aud 
liolow  does.  In  assimilating  the  suu'sation  the  memory  oictwre 
intensiOes  it.  This  act  of  active  appropriatJob,  accor<ling  to  the  laws 
of  association,  or  the  mcntalization  of  Rcnsations,  is  what  is  railed 
sensuou^i  im])reH»<ion,  and  it  \h  the  memory  ))i(-tures  that  vacillate. 
Tlie  vacillation  time  of  memory  pictures  Wiis  also  registered  and 
fouuil  to  agree  with  that  of  real  sensation,  being  only  a  fraction  of  a 
aeirond  Khorter  for  each  Kcnse.  Active  a]i|>ereoption,  which  intensi- 
Oes  imprt^Asion,  is  missible  ordy  through  voluntary  motion.  Con- 
eepis  have  a  motor  ''hook"  or  else  they  cannot  be  pulled  forth  by 
RL'tivc  attention.  The  phenomenon  of  mental  puggestion  show.s  the 
existence  of  a  motor  element  in  memory  pictures.     In  thinking  of 
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atMxapt  to  {orce  him  to  read  resulted  in  fainting  fits,  with  perveree 
olfactory  sensstions.  There  were  found  three  foci  of  de^neration 
in  the  lenlicular-fltriaie  region,  the  second  of  which,  lying  in  the  eub- 
cortical  tibre«  beliiiid  Broca's  oonvolution,  seems  to  be  in  connection 
vith  the  above  deecribed  symptoms. 

An  interesting  test  of  the  function  of  the  feelers  of  insects  has 
been  made  by  offering  the  choice  of  two  troughs  as  a  highway  to  a 
ntunl>er  of  roaches  (kuchenachaben),  one  of  the  tronghs  having  been 
made  re^lolent  of  stule  cheese  (very  offensive  to  the  roaches),  and 
counting  the  number  of  individuals  going  over  the  two  rootes.  Of 
thirty-six  trials  ihe  odorous  troueh  was  decidedly  avoided  thirty 
times,  the  experiments  being  made  in  the  dark.  If,  however,  tlie 
feelerv  be  cut  off  from  the  insects,  about  a«  many  choose  the  odorous 
as  the  non-odorous  troufrh,  indicatin^^  that  the  feelers  function  as 
organs  of  smoU.     (V'eit  Graber  in  CenlralbtAtt  fur  Phygioioffie,  No.  ti.) 

O.  TunUits  descri>)es  a  simple  method  of  demonstrating  the 
chromatic  aberration  of  the  eye  ICantralblatt  fpr  Phy»ioU>git,  No.  8). 
A  ring  of  platinum  wire  about  20  mm.  in  diameter  is  brnught  to 
white  heat  and  viewed  at  about  half  a  meter  distance,  through  a 
minute  hole  in  a  screen  that  just  allows  the  ring  to  be  seen.  The 
oater  edge  of  the  ring  will  then  seem  red,  the  inner  bluish  nolet. 

Vint»schgan  and  Steinach  iPAfiger^t  Arehiv)  have  measured  the 
reaction  limes  for  teDii>erature  from  various  parts  of  the  skin.  The 
mere  feeliiigof  contact  is  perceived  considerably  before  the  sensation 
of  heat  or  cold,  and  on  the  forehead  was  perceived  by  Vintschgau  in 
.119,  and  by  Steinach  in  .107,  f«eoond  ;  on  the  right  cheek  in  .liD  and 
.101  second  respectively ;  on  the  volar  and  dorsal  surface  of  the  left 
hand,  .12'>  and  .128  and  .133  and  .111  second.  The  results  of  their 
experiments  with  the  time  it  takes  to  perceive  heal  and  cold  are 
given  in  the  following  table  : 

Cold.  Heat. 


VlDtKhvau    ^tclDsoti.   ViDtwbffiiu.     Bteinach. 
J.S"-i.*i=' C,     V-t.^0.        MP-4©^C.         46°-48"C» 

Bight  temple,  .100  .116  .Ifirt  .132 

Lefttempfe,  .170  .124  .185  .138 

Middle  of  forehead,  .143  .116  .144  .128 

Right  cheek,  .143  .114  .154  -117 

L3t  cheek,  .151  .IIG  .158  .146 
Volar  surface  of  hand, 

Q)  2nd  finger-toint,  .186  .152  .205  .173 

(2)  Near  the  ulnar  aspect,  .206  .186  .308  .206 

(3)  On  the  ball  of  the  thumb,  .185  .1B4  .251  .175 
Dorsal  surface  of  hand, 

CI)  Near  the  ainar  aspect,      .208  .170  .246  .190 

(2)  Near  the  radial  aspect,      .204  .170  .233  .196 

These  tiroes  show  that  the  reaction  to  cold  is  somewhat  quicker  than 
to  heat.  Again,  it  was  observed  that  if  the  stimulation  be  applied 
ropeateilly  to  the  same  spot  at  short  intervals,  the  reaction  time  is 
lengthened  both  for  cold  and  for  heat,  though  upon  the  cheek  there 
was  a  lengthening  of  the  time  for  cold  but  not  for  heat.  Details  are 
promised  in  a  future  paper. 
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SubaUoco*.            Halo  obflorron  dcMocted  Pumalo  obwrrcrs  drt»cted 

Quinine Una  part  iu  393    OOO  One  part  la 458    000 

Sunv "     "  MO  *^  "         an 

Acid "       *■         2    0»  •*       "       8    280 

fiOii» "       **  98  "       '*  IW 

Salt "       "         «   940  "       "        1    980 

From  tbifi  they  conclude  that  (1)  the  flense  for  bitter  is  vastly  more 
delicate  than  for  any  other  class,  it  being  pofisible  to  detect  quinine 
in  a  solution  only  j^Vn  ^''^'  stren^h  that  a  sugar  ««lution  uiu^t  have 
to  be  lasted  ;  (2)  that  the  order  of  delicacy  is  Diiter,  acid,  salt,  sugar, 
and  alkali ;  and  (3)  that  the  sense  of  taste  is  more  delicate  in  women 
than  in  meu.  This  last  is  {}eculiar,  because  these  experimenters  had 

Previously  shown  the  sense  of  smell  to  be  more  delicate  in  men. 
hey  alaonote  that  wide  individual  differences  presentctl  themselves 
(as  much  as  in  the  ratio  of  one  to  three),  and  toat  these  variations 
were  not  explicable  as  results  of  education,  men  with  great  exi>erience 
in  handling  drugs  being  surpassed  by  women  without  any  such  train- 
ing. In  a  few  case«  the  ability  to  detect  a  dilute  sweet  was  accrtm- 
panie4l  by  an  inability  to  detect  dilute  bitter.  J.  J. 

Dr.  Wm.  Noyes,  in  the. /bvniaio/Soriai  5c^fi«,  188ft,  1,  gives  a  very 
convenient  summary  of  the  modem  view  of  the  criminal,  following 
in  the  main  the  idca.s  of  Lombroeo.  The  distinction  of  the  criminal 
from  his  normal  fellow-men  by  physical  and  psychiciil  abnormalities, 
many  of  which  indicate  a  reversion  to  a  more  primitive  ty[»e,  forms 
the  chief  point  in  the  address.  So  little  of  this  Italian  movement 
has  been  presented  in  English  that  the  above  paper  is  eajiecially 
welcome. 

The  Celli'ge  de  Franco  has  Just  transformed  the  chair  of  '*  The  Law 
of  Nature  and  of  Nations"  into  a  chair  of  "Exi>erimeii lid  PHychology," 
and  has  called  M.  Th.  Kibut,  editor  of  the  Herue  Philomphiqus  sind 
A  well  known  popular  writer  upon  peychological  topics,  to  the  chair. 
In  an  article  occasioned  by  this  action^  M.  Janet  {Ii*c.  da  Dmo)  Monds$, 
April  1,  1S88)  surveys  the  various  lines  of  interest  that  the  new 
pcychology  embraces.  It  is  wider  than  physiological  psychology 
and  Lticliifles  the  consideration  of  the  morbid  manifestations  of  mind, 
the  minds  of  the  lower  animals^  of  children,  and  of  savages.  It  is 
experimental  and  comparative  in  its  niuthcvrls.  and  aims  to  create  a 
p«ycholog>'  that  is  abreast  of  modern  science  and  does  justice  to  all 
the  various  phases  of  the  topic.  Ho  refutes  the  notion  that  the  new 
Kience  is  not  read^  to  be  taught,  as  well  as  the  notion  that  it  is 
"  materialistic  "  in  \ts  tendencies.  The  representatives  of  the  scien- 
tific movement  have  not  claimed  that  theirs  is  the  only  aspect  of 
philosophic  problems  ;  they  have  as  a  rule  held  the  very  opposite  of 
materialistic  notions,  and  they  arc  characterized  by  a  spirit  of  good 
will  and  co-operation  lowarcls  all  workers  in  tlie  field  that  was 
lamentably  alAent  from  philosophic  discussions  in  the  past.  1^1.  Ribot 
in  his  opening  address  takes  a  survey  of  the  activity  in  matters 
psrdiological  in  the  chief  European  countries  and  in  America,  and  is 
able  to  draw  a  very  hopeful  picture  indeed.  Everywhere  is  the 
scientitie  method  being  introduced,  facta  preferred  to  speculations, 
and  contributions  to  onR  or  other  of  the  many  rubrics  of  psychology 
made.  P.syi^hological  laboratories  are  spreading,  and  the  day  seems 
not  far  ilistant  when  this  science  will  take  reco^ized  place  on  the 
curricula  of  all  institutions  for  the  higher  education. 
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ibe  time  of  contact  can  be  regulated.  (2).  The  diBUnce  between  the 
pointa  is  easily  set  and  accurately  meosared.  (3).  Tlie  points  can  bo 
applied  at  any  angle  so  that,  e.  g,,  one  can  experunent  upon  the  fore- 
head or  back  with  the  sabject  in  a  normal  sitting  postnre.  (4).  The 
points  can  be  used  singlv  by  drawing  out  the  rod  Jv,  and  any  number 
of  pointa  can  be  used.  fS).  The  points  ran  be  applied  to  any  part  of 
the  body  by  having  a  suitable  support.  (6).  By  using  a  double 
apparatus,  two  pairs  of  points  cah  oc  applied  to  the  same  pointjj  on 
the  akin,  or  simultaneoiialy  on  symmetrical  portions.  (7).  Points  of 
any  kind  can  l>e  inserted — type,  rods,  or  other  patterns.  (8).  The 
points  can  be  move<i  continuously  along  the  skin,  and  thus  u»ed  for 
mapping  out  "hot"  and  "cold  points."  (9).  By  making  ek'ctrical 
connections  the  reaction  time  for  touch  can  be  measured. 

HyrxoTisM  among  the  Kskiuo. — Capt.  Ilealy,  in  his  last  report  of 
the  cruise  of  the  Corwin,  reports  a  most  Ringtilar  performance  resem- 
bling a  spiritualistic  aiance.  The  wife  of  one  of  the  natives,  an  old 
hog  of  fiO,  was  olworvcd  to  drop  sudilenly  on  the  ground.  Her  line 
were  blue,  her  teeth  were  set  hard  together,  while  her  labored  breath- 
ing produced  a  light  froth  from  her  lips.  The  eyes  were  closed,  the 
papila  much  contracted,  and  the  whole  appearance  of  the  eye  exprea- 
uonleas.  Tier  husband  immediately  ran  to  her,  passed  a  stout 
deerskin  thuug  around  her  head,  and"  secured  it  to  the  end  of  a  stout 
staff  about  6  feet  in  length.  He  then  sat  down  near  the  woman's 
head  and  brought  the  staff  across  his  thighs,  making  a  lever  of  the 
first  kind.  Then  he  began  In  a  chanting  tone  to  apeak  to  a  spirit  of 
the  dead  concerning  his  probable  success  during  the  approaching 
hunting  eeaaon.  When  a  question  was  to  Iw  answered  he  paused  nnd 
tried  to  lift  the  woman's  bead  from  the  ground.  If  he  succeeded  it 
meant  yes ;  if  not,  the  contrary  answer  was  inferred.  The  perform- 
ance went  on  some  time,  and  such  force  was  used  by  the  man  that 
the  poor  creature's  head  was  in  danger. 

During  the  ftianca  the  man  had  hiu  rifle  and  hunting  knife  brought 
and  placed  near  by  to  ascertain  their  qualities.  \Vhen  the  question- 
ing  ceased  the  thong  was  removed  from  the  woman's  head,  and  with 
a  Tew  poises  exactly  similar  to  thoee  used  by  mind  readers,  the 
woman  was  restored  to  consciouaneaa.  For  a  while  she  seemed 
dazed  and  uiiHteady,  hut  soon  commenced  to  narrate  what  she  hod 
seen  in  the  trance.  She  claimed  to  have  been  far  away  in  a  deer 
country,  to  have  seen  relatives  and  friends  of  thoee  present,  who  lia- 
teneil  with  rapt  attention,  and  with  the  appearance  of  perfect  confi- 
dence in  her  veracity,  to  the  messages  and  news  which  she  brought 
them.  This  happened  at  the  mouto  of  Kowak  river  in  Kotzebue 
Sound,  Alaska,  xn  August,  1885.  0.  T.  M.\fws. 
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A  FURTHER  STUDY  OF  HERACLITUS. 
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Preface. 

The  latest  writers  on  Heraclitus,  namely,  Gustav 
Teichmiiller  and  Edmund  Pfleiderer,  have  thought  it 
necessary  to  preface  their  works  with  an  apology  for 
adding  other  monographs  to  the  Heraclitic  literature, 
already  enriched  by  treatises  from  such  distinguished 
men  as  Schleiermacher,  Lassalle,  Zeller,  and  Schuster. 
That  Btill  other  study  of  Heraclitus,  however,  needs 
no  apology,  will  be  admitted  when  it  is  seen  that  these 
scholarly  critics,  instead  of  detennining  the  place  of 
Heraclitus  in  the  history  of  philosophy,  have  so  far 
disagreed,  that  while  Schuster  makes  him  out  to  be  a 
sensationalist  and  empiricist,  Lassalle  finds  that  he  is 
a  rationalist  and  idealist.  While  to  Teichmflllcr,  his 
starting  point  and  tJie  key  to  his  whole  system  is  found 
in  his  physics,  to  Zeller  it  is  found  in  his  metaphysics, 
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and  (o  Pfleiderer  in  his  religion.    HencrHtoitf'  tfiMfag^ 
was  derived,  according  to  TeichmoUer.  from  EgT|l; 
according  to  LAsealle,  from  India ;  aocoidiiigte  PAoi- 
erer,  from  the  Oreek  ICjsteriea.    Use  Heiacfife  flu. 
according  to  Pfleiderer,  was  conseqiBent<n  his  aintacs 
theories ;  according  to  TeichmtiUer,  his  absbact  theo- 
ries resulted  from  his  observation  of  the  flux.    PflciA- 
erer  says  that  HeracUtus  was  an  optamist ;  GottM 
Maf er  aays  that  he  was  a  pessinust.    Acooviiag  to 
Schofter  he  was  a  hylozoist,  according  to  ZeDer  a  pas* 
Uieiet,  according  to  Pfleiderer  a  panxoift,  according 
to  LaseaXle  a  panlogist    Katorally,  therefbfv,  in  tte 
hands  of  these  critics,  with  their  varioof  theocies  t» 
support,  the  remains  of  Heraclitus'  work  have  Miflewd 
a  violence  of  interpretation  only  partially  excused  by 
his  known  obscurity.     No  smaU  proporti<m  of  the 
fragments,  as  will  be  seen  in  my  introdnction,  have 
been  taken  in  a  diametrically  opposite  sense. 

Recently  a  contribution  towards  the  di8entanglemenfe>1 
of  this  maze  has  been  made  by  iTr.  Bywater,  an  acute 
English  scholar.  His  work  (Ueracliti  Ephesii  Reli- 
quiae, Oxford,  1877)  is  simply  a  complete  edition  of  the 
now  existing  fragments  of  Heraclitus'  work,  together 
with  the  sources  from  which  they  are  drawn,  with  so 
much  of  the  context  as  to  make  them  intelligible. 

Under  these  circumstances  I  have  thought  that  m 
translation  of  the  fragments  into  English,  that  every 
man  may  read  and  judge  for  himself,  would  be  the - 
best  contribution  that  could  be  made.  The  increasing^ 
interest  in  early  Greek  philosophy,  and  particularly  in 
HeracUtus,  who  is  the  one  Greek  thinker  most  in 
accord  with  the  thought  of  our  century,  makes  such  a 
translation  justifiable,  and  the  excellent  and  timely 
edition  of  the  Greek  text  by  Mr.  Bywater  makes  it 
practicable. 
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The  translations  both  of  the  fragments  and  of  the 
context  are  made  from  the  origmal  sources,  though  I 
have  followed  the  text  of  Bywater  except  in  a  very 
few  cases,  designated  in  the  critical  notes.  As  a 
number  of  the  fragments  are  ambiguous,  and  several 
of  them  contain  a  play  upon  words,  I  have  appended 
the  entire  Greek  text. 

The  collection  of  sources  is  wholly  that  of  Mr. 
Bywater.  In  these  I  have  made  a  translation,  not  of 
all  the  references,  but  only  of  those  from  which  the 
fragment  is  immediately  taken,  adding  others  only  in 
cases  of  especial  interest. 

My  acknowledgments  are  due  to  Dr.  Basil  L.  Gil- 
dersleeve,  of  the  Johns  Hopkins  Universitj',  for  kind 
suggestions  concerning  the  translation,  and  to  Dr. 
G.  Stanley  Hall  for  valuable  assistance  in  relation  to 
the  plan  of  the  work. 
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INTRODUCTION. 

Section  I. — Historical  and  Critical. 

Modem  Heraclitic  literature  belongs  wholly  to 
present  century.  The  most  important  works  are  Xl 
following  : — Schleiermacher :  Herakleitos,  der  Dunkle 
von  Ephesos,  in  Wolf  and  Buttmaun's  Museiuu  d€ 
Alterthumswissenschaft,  Vol.  I,  1807,  pp.  313-533,  an 
in  Schleiermacher'B  Sanunt.  Werke,  Abth.  Ill,  Vol. 
Berlin,  1838,  pp.  1-U6  ;— Jak.  Bernays  :  Heraclite 
Bonn,  1848  ;  Heraklitische  Studien,  in  the  Rhein.  Mua 
new  series,  Vll,  pp.  90-116,  1850;  Neue  Bruchstucli 
des  Heraklit,  ibid,  IX,  pp.  241-201),  1854;  Die  Her 
klitischen  Briefe,  Berlin,  18G9 ;— Ferd.  I^assalle: 
Philofiophie  Herakleitos  des  Dunkeln  von  Ephesos, : 
vols.,  Berlin,  1858  ;— Paul  Schuster:  Heraklit  vc 
Ephesus,  in  Actis  soc.  phil.  Lips.  ed.  Fr.  Ritschelius,' 
1873,  III,  1-3&7 ;— Teichmiiller,  Xeue  Stud.  z.  Gesch.  der 
Begriffe,  Heft  I,  Gotha,  1876,  and  11,  1878 ;— Bywater ; 
Heracliti  Ephesii  Reliquiae,  Oxford,  1877  ;— Edniand 
Ptteiderer  :  Die  Philosophie  des  Heraklit  von  Ephesus 
im  Lichte  der  Mysterienidoe,  Berlin,  188ti  ;— Eduard 
Zeller :  Die  Philosophie  der  Griecben,  Bd.  I,  pp.  5G6-677. 

There  may  be  mentioned  also  the  following  addi- 
tional writings  which  have  been  consulted  in  the 
preparation  of  these  pages : — Gottlob  Mayer  :  HerakUt 
von  Ephesus  und  Arthur  Schopenhauer,  Heidelberg. 
1886 ;  Campbell :  Theaetetus  of  Plato,  Appendix  A, 
Oxford,  1883  ;  A.  W.  Benn  :  The  Greek  Philosophers, 
London,  1882. 

After  the  introductory  collection  and  arrangement 
of  the  Heraclitic  fragments  by  Schleiermacher,  and 
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the  scholarly  diHcriminative  work  and  additions  of 
Bemays,  four  attempts  have  been  made  successively 
by  Lassalle,  Schuster,  Teichmuller,  and  Pfleiderer,  to 
reconstruct  or  inteq:>ret  the  philosophical  system  of 
Heraclitus.  The  positions  taken  and  the  results 
arrived  at  by  these  eminent  scholars  and  critics  are 
largely,  if  not  wholly,  different  and  discordant.  A 
brief  statement  of  their  several  positions  will  be  our 
best  introduction  to  the  study  of  Heraclitus  at  first 
hand,  and  at  the  same  time  will  offer  us  incidentally 
some  striking  examples  of  prevalent  methods  of  his- 
toric criticism. 

One  of  the  greatest  evils  in  circles  of  philosophical 
and  religious  thought  has  always  been  the  evil  of  over- 
systemization.  It  is  classification,  or  the  scientific 
method,  carried  too  far.  It  is  the  tendency  to  arrange 
under  any  outlined  system  or  theory,  more  facts  than 
it  will  proi>erIy  include.  It  is  the  temptation,  in  a 
word,  to  claflsify  according  to  resemblances  which  are 
too  faint  or  fanciful.  In  the  field  of  historic  criticism 
this  evil  takes  the  form  of  over-interpretation.  Just 
as  in  daily  life  we  interpret  every  sense  perception 
according  to  our  own  mental  forms,  so  we  tend  to  read 
our  own  thoughts  into  every  saying  of  the  ancients, 
and  then  proceed  to  use  these,  often  without  dis- 
honesty, to  support  our  favorite  modern  systems.  The 
use  of  sacred  writings  will  naturally  occur  to  every  one 
as  the  most  striking  illustration  of  this  over-interpre- 
tation. Esi>ecially  in  the  exegesis  of  the  Bible  has  this 
prostitution  of  ancient  writings  to  every  man's  religious 
views  been  long  since  recognized  and  condemned,  and 
if  most  recently  this  tendency  has  been  largely  cor- 
rected in  religious  circles,  it  is  all  the  more  deplorable, 
in  philosophical  criticism,  to  find  it  stiU  flourishing. 


UnfortnitttelT',  th»  Tice 

novbete  mote  pluify  tiwft  in  the 

Gte^  phikwwpiiy.    Ibete  wag'* 

modwii  wrifeen  to  nie  the  Greek 

to  emuMJii  tlieir  owa  ij  nil  Hie    i 

pret  tbem  arbitrarilT,  to  Vock  down  mptm  A 

fisiDgljr,  ae  it  were,  showiBf  tbat  wtetttej 

thie  or  tbat  modem  thov^iM,  bavm^  ohIj- 

to  cxproes  tbeaDuriTee  as  well  as  we  have. 

toriaan  of  phUodophr  this  appears  aa  a 

so  that  it  is  commoaly  neccnniry  m  rea^n^  i 

of  philosophy  to  make  a  oonectaoo  for  die 

'*  penotial  equation.'^    The  hwtorfew  d  Ochwe^ier 

of  Lewes  are  gTmnpiaa — the  one  htaeed  by 

ianiffm,  the  other  by  PoeittTistD.    Undoobtedly,  a  eer^ 

tain  personal  equation  is  onaToidable,  and  it  is  as 

impossible  for  an  interpreter  of  Gre^  pfaflosopliy  to 

make  hims^  wholly  Gre^  as  it  is  unfair  to  reptesent 

the  ancient  thinker  as  wholly  German  or  l^t^SJi 

But  when  this  becomes  complete  one-sidedBess,  or 

blindness  to  all  but  one  series  of  an  author's 

or  a  willful  or  eren  unintentional  perversiaB  d 

words,  vigorous  remonsUance  is  called  for. 

This  attempt  to  fully  understand  the  ancksits,  to' 
make  them  speak  in  the  phraseology  of  some  modem 
school,  must  be  distinguished  from  the  recent  move- 
ment, represented  by  Prof.  Lagarde  and  others,  in 
interpreting  historic  thoo^tt  and  historic  events 
psychologically.  This  movement  is  certainly  Inti- 
mate, based  as  it  is  on  the  truth  of  the  similarity  of 
constitution  of  all  hmnan  minds,  and  the  probability 
that  underlying  all  representative  historic  creeds  are 
great  related  if  not  identical  thoughts.  Even  here,  of 
coarsOf  the  attempt  to  express  these  thoughts  in  the  set 
phrases  of  any  one  people  is  inadequate. 


We  proceed,  then,  to  look  at  some  of  the  work  done 
u\K>n  the  philosophy  of  Heraclitus.  Here  we  shall  not 
attempt  any  examination  of  Zeller's  exposition,  since 
his  work,  though  it  is  perhaps  the  very  l>est  that  has 
been  done  in  this  field,  is  critical  rather  than  recon- 
structive, and  like  his  whole  history  of  Greek  philos- 
ophy, is  a  marvel  of  candor  as  well  as  of  immense 
research.  Even  Zeller,  however,  has  not  wholly 
escaped  the  charge  of  one-sidedness,  since  Benn,  in  the 
preface  to  his  work  on  the  Greek  philosophers,  has 
accused  him  of  never  having  outgrown  the  semi-Hege- 
lian prejudice  of  his  youth. 

Lassalle. 

Lassalle,  in  two  ponderous  volumes  noted  above 
(page  5ti0),  made  the  first  and  most  elaborate  attempt 
to  reconstruct  the  system  of  the  Ephesian  philosopher. 
His  work  exhibits  immense  labor  and  study,  and 
extended  research  in  the  discovery  of  new  fragments 
and  of  ancient  testimony,  together  with  some  acuteness 
in  their  use.  Lassalle  has  a  very  distinct  view  of  the 
philosophy  of  Heraclitus.  But  it  is  not  an  original 
view.  It  is,  in  fact,  nothing  but  an  expansion  of  the 
short  account  of  Heraclitus  in  Hegel's  History  of  Phil- 
osophy, although  Lassalle  makes  no  mention  of  him, 
except  to  quote  upon  his  title-page  Hegel's  well-known 
motto,  *^  Es  ist  kein  Satz  des  Heraklit,  den  ich  nicht 
in  meine  Logik  aufgenommen."  Hegel's  conception 
of  Heraclitus  is,  in  a  word,  as  follows :  Heraclitus* 
Absolute  was  the  unity  of  being  and  non-being.  Hia 
whole  sj'stem  was  an  expansion  of  the  speculative 
thought  of  the  principle  of  pure  becoming.  He  appre- 
hended, and  was  the  3rst  to  apprehend,  the  Absolute 
as  a  process,  as  the  unity  of  opposites,  as  dialectic 
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itself.  Hift  great  coDtribatioa  was  ifa» 
traxMition  from  the  hemg  of  the  Kleatif  to  tite  i 
becoming.  Sow  bow  4 
There  is  in  his  Logic  bat  ooe] 
cliOis.  There  be  sajrSf**  Glancing  at  the  pnncipleoftb? 
Seatics,  HeracUtoa  then  goes  on  tosay. '  BeBt^aamoR 
is  than  non-being '  {ofjSi>  jm,4M  ri  3^  nS  p^  &cvc  i^. 
a  statement  expreo^tgUkenegative  nature  of  abstract 
being  and  its  identity  with  non-being'*  (Walhtt, 
The  Logic  of  Hegel,  p.  144 ;  cp.  Science  of  Logiet 
Hegel's  Wcrke,  VoL  3,  p.  SO).  Hegel  omito,  m  tiM 
Logic,  to  give  the  reference  to  the  above  qootstioB, 
but  in  his  History  of  Philosophy  (Werfce,  VoL  13,  p. 
332)  he  quotes  the  same  passage  with  the  refeieoce. 
U  is  to  Aristotle,  Metaph.  L  4.  We  turn  to  the  same 
and  find  that  it  is  a  passage  which  Aristotfe  qnntps 
from  the  Atomists,  Democntos  and  Leocippaa^  and 
that  it  has  not  the  slightest  reference  feo  HecaditoB* 
who,  indeed,  is  not  mentioaed  in  the  same  etepter. 
This  is  rather  disoooraging.  but  the  accotint  in  the 
History  of  Philooophy,  to  which  we  now  tturn^  is 
searcely  leas  so.  There  Hegel  b^ins  his  eqmsiciofi 
of  Heraclitus  as  follows  : 

**  I.  Das  allgemeine  Princip.  Dieser  kuhne  Geiss 
(Heraclitus)  bat  zuerst  das  tiefe  Wort  geaagt^  *  Das 
Seyn  ist  nicht  mehr  als  das  Xichtaeyn/  es  tst  ebenso 
wen^,  Oder.  '  Sern  und  Xicbts  sey  dasseibe/  das 
Wesen  sey  die  Verandenmg  "  (Oesch.  d.  PhiL  VoL  13, 
p.  332). 
Now  it  happens  that  HeracUtos  said  nothing  of  the 
ind.  As  references  Hegel  gives  Aristotle,  Meta- 
iys.  i.  4;  iv.  7;  iv.  3.  The  first  passage^  as  we  have 
already  seen,  is  from  the  Atomists.  The  second  tarns 
out  upon  examination  to  be  simply  ^e  expressian. 
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'*  AH  things  are  and  are  not"  (irdvra  e7uat  xai  /irj  ihat)f 
and  the  third  is  a  statement  of  Aristotle  that  some 
people  supposed  Heraclitus  to  have  said  that  the  same 
thing  could  both  bo  and  not  be  the  same.  Moreover, 
neither  of  these  passages  is  Heraclitic  in  form,  and 
they  are  not.  even  mentioned  in  Bywater*s  edition. 
The  only  expression  of  Heraclitus  that  resembles  in 
form  the  above  passage  from  Aristotle  is  that  of  frag. 
81,  "  Into  the  same  river  we  step  and  we  do  not  step. 
We  are  and  we  are  not."  The  over-interpretation  by 
which  this  simple  passage,  expressing  incessant  phys- 
ical change,  is  transformed  into  the  logical  principle 
of  Hegel,  '*Da8  Seyn  ist  nicht  mehr  als  das  Nicht- 
seyn,"  "Seyn  und  Nichts  sey  dasselbe,'*  is  audacious 
at  least.  Furthermore,  we  may  say  here  in  passing, 
that  neither  the  expressions  to  3y,  /li^  Sv,  nor  even  rd 
jq^fiEuoi',  occur  in  any  genuine  saying  of  Heraclitus; 
although  if  they  did  occur,  it  would  be  easy  to  show 
that  they  could  not  mean  at  all  what  Hegel  meant  by 
being,  non-being,  and  becoming.  Even  the  Eleatic 
Being  was  not  at  all  the  same  with  that  of  Hegel,  but 
was  finite,  spherical,  and  something  very  much  like 
that  which  we  should  call  material.  But  Heraclitus, 
who  indeed  preceded  Parmenides,  said  notliing  of 
being  nor  of  non-being,  nor  did  he  speak  of  becoming 
in  the  abstract,  although  the  trustful  reader  of  Hegel, 
Lassalle,  or  Fcrrior,  might  well  suppose  he  spoke  of 
nothing  else.  That  which  these  writers  mistook  for 
becoming  was,  as  we  shall  see  later,  only  physical 
change,  "With  the  loss  of  this  comor-stone,  the  Hera- 
clitic support  of  the  Hegelian  Logic  fails,  and  Hegel's 
boast  that  there  was  no  sentence  of  Heraclitus  that 
his  Logic  had  not  taken  up  becomes  rather  ludicrous, 
especially  if  one  will  read  through  the  remains  of 
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Heraclitufl*  work  on  Nature  and  search  for  his  rich 
and  varied  thoughts  In  the  Logic  of  Hegel. 

Returning  now  to  L4issaUe,  the  above  principles  are 
carrietl  out  more  in  detail  as  follov^s  :  The  chief  point 
in  the  pliilofiophy  of  Heraclitus  ie  that  here  first  the 
fonnal  notion  of  the  speculative  idea  in  general  was 
grasped.  With  him  first  emerged  the  conception  of 
puro  thought  defecated  of  the  sensuous.  His  ground 
principle  was  the  dialectical  opposition  of  being  and 
non-being.  Tlie  kernel  and  whole  depth  of  his  phil- 
osophy may  be  expressed  in  the  one  sentence,  "  Only 
non^being  is"  (LaaRaIle,Vol.  1,  p.  35).  The  unity  of 
being  and  non-being  is  a  unity  of  process  (processi- 
rende  Eiiiheit).  It  is  the  unity  of  opposites,  the  idea  of 
becoming,  the  divine  law,  the  ^-t-ni/iiy  of  the  determining 
God  (Id,  Vol.  1,  p.  24).  Fire,  strife,  peace,  time,  neces- 
sity, hannony,  the  way  up  and  dovm,  the  flux,  justice, 
fato,  Logos,  aro  all  different  terms  for  this  one  idea 
(Id.  Vol,  1,  p.  fi7).  Hence  arises  Heraclitus'  obscurity. 
It  is  not  a  mere  grammatical  obscurity,  as  Schleier- 
marhor,  following  Aristotle  (Rhet.  iii.  5,  p.  1407,  b.  14) 
thought;  nor  is  it  a  willful  obscurity,  but  it  arises 
from  the  very  nature  of  his  great  thought,  which  could 
not  be  enunciated  in  exact  terms,  but  could  only  be 
suggested  by  such  words  as  fire,  time,  etc.,  and  so  he 
labored  on  with  one  new  symbol  after  another,  vainly' 
trying  to  express  himself. 

The  Hernclitic  fire  is  a  "  motAphysical  abstraction  " 
—a  pure  process,  "  whose  existence  is  pure  self-annull- 
ing (flich  aufheben),  whose  being  is  pure  self -consump- 
tion (sich  solbst  verzehren)  '*  (Lassalle,  Vol.  1,  p.  18). 

Most  clearly,  however,  is  the  great  thought  of  Hera- 
clitus shown  in  *•  the  way  up  and  down,"  which  does 
not  involve  change  of  place,  but  only  a  logical  process. 


A  FDETHEE  STUDY  OF  HEHACLmTB. 


567 


tt  is  "  nothing  else  *'  than  the  change  from  being  into 
ion-being  and  the  reverse.  The  way  down  is  transi- 
tion into  being  ;  the  way  up  is  the  return  into  the  pure 
and  free  negativity  of  non-being,  motion  in  the  undis- 
turbed ideal  harmony  (Id.  Vol.  2,  p.  341  ff.). 

God,  in  his  adequate  form,  is  **  nothing  else  '*  than 
pure  negativity,  the  pure  unity  of  process  of  opposites. 
Nature  is  only  the  corporeal  manifestation  of  the  law 
of  the  identity  of  opposites.  It  owes  its  existence  to 
privation  {dSixta)^  that  is,  to  the  injustice  which  pure 
becoming  suffers  when  it  becomes  being  (Id.  Vol.  1, 
p.  138). 

I  The  dvafftt/^aae^  of  Heraclitus  is  not  any  vapor  or  sen- 
sible esJialation,  but  is  ''nothing  else"  than  the  way 
up,  or  the  ijari/piom^,  that  is,  the  cessation  of  the  sen- 
sible and  the  particular  and  the  assumption  of  the  real 
universal  becoming.  'Ai/adtjfuwfiii^at,  Lassalle  says, 
should  be  translated  "  processirend  "  (Id. Vol.  1,  p.  144). 

The  Heraclitic  flux  is  the  same  as  the  way  up  and 
down.  It  is  the  dialectic  of  spacial  being  ;  it  is  the 
unity  of  being  and  non-being  as  spacial ;  it  is  the  here 
which  is  not  here.  The  ntpuxo'^  of  Heraclitus  is  not 
anything  physical  or  spacial,  but  '*  the  universal  real 
process  of  becoming,"  which  works  through  the  Logos 
or  law  of  thought  (Id.  Vol.  1,  p.  300). 

The  Heraclitic  Logos  is  the  pure  intelligible  logical 
law  of  the  identity  in  process  (die  processirende  Iden- 
titat)  of  being  and  non-being.  It  is  "nothing  else" 
than  the  law  of  opposites  and  the  change  into  the  same 
(Id.  Vol.  1,  p.  327 ;  Vol.  3,  p.  265). 

The  substance  of  the  soul  is  identical  with  the  sub- 
stance of  nature.  It  is  pure  becoming  which  has  in- 
corporated itself,  embraced  the  way  down.  The  dry 
or  fierj'  soul  is  better  than  the  moist  because  moisture 
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is  "  nothing  else  "  than  a  symbol  of  the  downward 
way.  The  soul  that  is  moist  has  descended  out  of  its 
pure  self -an  nulling  movement  or  negativity  in  process^ 
into  the  sphere  of  the  particular  and  determinate 
(Id.  Vol.  l.pp.  180,  192). 

Heraclitus,  in  his  desperate  labor  to  express  this  idea, 
enters  the  sphere  of  religion.  Dionysus  and  Hadefl ' 
are  the  name,  he  says  (see  frag.  127).  That  is,  says 
Lassalle,  Dionysus,  the  god  of  generation  which  repre- 
sents the  descent  of  pure  non-being  into  being,  is  iden- 
tical with  Hades,  the  god  of  death  ;  and  this  fragment, 
which  is  a  polemic  against  Dionysus,  is  really  a 
polemic  against  being,  which  is  inferior  to  non-being 
(Id.  Vol.  1,  p.  208). 

Knowledge  consists  in  the  recognition  in  each  parti- 
cular thing  of  the  two  oi>po8ite6  which  constitute  itS' 
nature  (Id.  Vol.  2,  p.  272).  Of  ethics,  the  fgrmal  prin- 
ciple is  self-realization  or  self-representation.  It  is  the 
realization  of  what  we  are  in  ourselves  or  according 
to  our  inner  nature.  The  ideal  is  separation  from  the 
sensible  and  particular  and  the  realization  of  the  uni- 
versal (Id.  Vol.  2,  p.  428  ft.). 

Such  in  brief  outline  is  what  Ferdinand  Lassalle 
finds  in  Heraclitus*  book  On  Nature.  As  an  exposition  f 
of  Heraclitus  it  is  not  worth  the  space  we  have  given 
it,  or  any  space,  in  fact ;  but  as  one  of  the  most  beau- 
tiful illustrations  of  over-systemization,  it  is  extremely 
valuable.  Any  formal  refutation  of  his  conception  of 
Heraclitus  is  unnecessary,  for  almost  the  whole  of  it  is 
without  any  foundation  whatever.  The  expositions 
which  are  to  follow,  or  even  a  slight  reading  of  the 
fragments  themselves,  will  sufiSciently  show  how  thor- 
oughly fantastic  and  arbitrary  are  his  interpretations. 
Laasalle  seems  to  have  been  misled  partly  by  Hegel's 
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misinterpretation  of  the  passages  from  Aristotle  not- 
iced above,  and  partly  by  the  principle  of  opposition 
which  nms  through  a  number  of  the  sayings  of  Hera- 
clitus — an  opposition  which,  as  we  shall  see  later,  was 
wholly  physical,  and  far  more  simple  than  the  abstruse 
logical  meaning  given  it  by  Lassalle.  This  G^nnan 
scholar  had  no  power  or  no  wish  to  put  himself  in  the 
attitude  of  the  Greek  mind,  wliich  was  as  widely  dif- 
ferent from  his  as  possible.  It  was  a  mistake  for  this 
disciple  of  pure  thouglit,  bred  in  tlie  stifling  atmosphere 
of  a  nineteenth  century  Hegelian  lecture-room,  and 
powerless  to  transport  himself  out  of  it  even  in  thought, 
to  attempt  to  interpret  the  sentences  of  an  ingenuous 
lover  of  Nature,  who,  five  centuries  before  the  Chris- 
tian era,  lived  and  moved  in  the  free  air  of  Ephesus. 
In  this  we  do  not  mean  to  say  that  the  philosophy  of 
Heraclitus  was  purely  physical  rather  than  metaphys- 
ical, for  we  shall  see  that  such  was  not  the  case,  but 
primitive  pre-Socratic  metaphysics  and  the  panlogism 
of  Lassalle  are  as  wide  asunder  as  the  poles.  On  this 
point,  Benn,  in  the  work  already  referred  to,  well  says, 
"  The  Greek  philosophers  from  Thales  to  Democritus 
did  not  even  suspect  the  existence  of  those  ethical  and 
dialectical  problems  which  long  constituted  the  sole 
object  of  philosophical  discussion  '*  (Vol.  1,  p.  A). 

Those  who  wish  to  trace  Lassalle's  errors  further 
may  compare,  on  his  mistaken  conception  of  the  Hera- 
clitic  fire,  Zeller,  Vol.  1,  p.  591,  3^;  Qrote  :  Plato,  Vol. 
1,  p.  33,  note.  On  "  the  way  up  and  down,"  com- 
pare Zeller,  Vol.  1,  p.  619,  1.  On  the  flux,  compare 
Schuster,  p.  201 ;  Zeller,  Vol,  1,  p.  677,  1. 

The  characterization  of  Lassalle's  book  as  a  whole 
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Is,  that  it  U  a  striking  example  of  great  philoaoplue 
Wttte,  turning  as  he  doeci  the  rich  and  euggeetiTe  pliD- 
osophy  of  the  Ephe«ian  into  a  wretched  monthfol  d 
Hegelian  phrases.  His  citation  of  so  manr  direrse 
sentences  of  Heraclitus.  drawn  from  theologj,  ethics, 
nature,  and  man,  and  his  discovery  in  all  of  them  of  his 
single  ever-recurring  notion  of  **  die  reine  umschlag- 
ende  IdentitSt  von  Sein  und  Nichtsein/*  impresses  ns 
with  the  power  which  the  tyranny  of  a  single  idea  may 
have  to  BO  blur  one's  vision  as  to  cause  him  to  see  that 
idea  reflected  in  everything  that  is  presented.  It  is 
not  true,  as  Lassalle's  motto  goes,  that  there  is  no  sen- 
tence of  Heraclitus  that  Hegel  has  not  incorporated  in 
his  Logic,  but  it  is  not  far  from  the  truth  that  there  g 
no  sentence  of  Heraclitus  which  H^^l  and 
have  not  either  willfully  or  ignorantly  per^'erted. 


Schuster. 

We  will  mention  now  the  work  of  Paul  Schuster  (see 
above,  p.  500).  Schuster  approaches  the  problem  of 
the  interpretation  of  Heraclitus  with  the  advantage  of 
a  rich  philological  and  historical  knowledge.  He  suf- 
fers a  diHudvantage,  however,  in  the  magnitude  of  the 
task  he  undertakes,  which  is  nothing  less  than  the 
reconstruction  of  the  order  and  plan  of  the  book  of 
Heraclitus  itself.  The  interpretation  of  the  fragments, 
he  justly  observes,  depends  upon  the  connection  in 
which  they  occurred.  It  will  be  necessary,  therefore, 
if  we  will  grasp  their  true  sense,  to  recover  the  plan  of 
the  original  writing.  Such  a  reconstruction  Schuster 
hoUlu  tr>  he  possible,  since  by  the  law  of  selection,  the 
fragments  which  have  been  preserved  to  us  must  have 
been  the  central  thoughts  of  the  original  work.  Con- 
trary to  Schleiermochor,  he  accepts  as  trustworthy  the 
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statement  of  Diogenes  (Diog.  Laert.  ix.  5)  that  the 
book  of  Heraclitus  was  divided  into  three  parts  or 
Logoi,  the  first  concerning  "the  all,"  the  second  poli- 
tical, the  third  theological.  On  this  basis  Schuster 
arranges  the  fragments,  freely  translated  or  rather 
paraphrased,  and  interspaced  with  the  restored  pro- 
gress of  thought.  The  well  known  obscuritj'  of  our 
philosopher,  Schuster,  contrarj'  to  all  other  critics  ex- 
cept TeichmtiUer,  supposes  to  have  been  partly^,  at 
least,  intentional,  as  a  precaution  against  persecution 
for  atheism." 

The  distinctive  feature  of  Schuster*s  conception  of 
Heraclitus  is  that  he  was  not  a  distrusfer  of  the  senses, 
but  on  the  contrary  the  first  philosopher  who  dared 
to  base  all  knowledge  upon  sense  experience.  He  was 
therefore  the  first  of  experimental  philosophers.  To 
this  idea  the  Introduction  of  Heraclitus'  book  was 
devoted.  The  majority  of  people,  says  the  Ephesian, 
have  little  interest  in  that  which  immediately  sur- 
rounds them,  nor  do  they  think  to  seek  for  knowledge 
by  investigation  of  that  with  which  they  daily  come 
in  contact  (.Clement  of  Alex.  Strom,  ii.  a,  p.  432  ;  M. 
Aurelius  iv.  46 ;  cp.  frags.  5,  93).  Nevertheless,  that 
which  surrounds  us  is  the  source  of  knowledge. 
Nature  is  not  irrational  and  dumb,  but  is  an  ever 
living  Voice  plainly  revealing  the  law  of  the  world. 
This  Voice  of  Nature  is  the  Heraclitic  Logos.  The 
thought  which  Heraclitus  utters  in  the  passage  stand- 
ing at  the  beginning  of  his  book  (frag.  2,  Hippolytus, 
Ref.  haer.  ix.  9 ;  cp.  Aristotle,  Rhet.  iii.  6,  p.  1407,  b.  14) 
is  no  other  than  that  which  since  the  Renaissance  has 
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innpired  natural  science  and  ito 
lation.  namely,  that  troth  is  to  be  ww  h^  i 
of  the  Tuible  world.  Bat  the  peoplsv  hm 
dmpim  the  mreladon  which  Nature  aStrm  vi  wtt 
MdfbleToiee.  Why,  aaka  Henclitw  rHi|)|nlTtaa,  M: 
haer.  ix.  9 ;  cp.  frag.  47),  Bhould  an  invisible  harmnay 
be  better  than  a  visible  ?  It  is  not  bettor,  hart;  on  te 
contrary,  whatever  is  the  object  of  oeeing,  bwMiiiig  or 
inreatigatioDt  that  I  particularly  honor  (idetn  iz.  10; 
cp.  frag.  13).  Men,  therefore,  moat  tnist  tiMB'  mfm 
(Polybiua.  xii.  27 ;  cp.  frag.  15)  and  not  make  leeUm 
gqewie^  concerning  the  weightiest  things  (Diog.  I^ed 
be.  73 ;  cp.  frag.  48).  That  HeracUtus'  theory  of  knowl- 
edge, therefore,  based  it  upon  sense  perce|rtaaii  aad 
reflection  thereupon,  is  shown,  continues  Schtnter, 
not  only  by  the  above  passages,  but  also  by  the  fort 
that  the  exaggerated  form  of  the  theory  held  by 
Protagoras  (cp.  Plato's  Theaetetus)  must  nnrri— rilj 
have  had  its  source  in  Heraclitus,  his  master.  *Koae 
the  less  is  this  shown  also  by  Parmenides'  attack  on 
the  empirical  theory  of  knowledge  (Seitus  Empir.  vii. 
8),  which  could  have  been  aimed  only  at  the  philoso- 
pher of  EphesuB  (Schuster,  pp.  7  and  13-43). 

Turning  now  from  the  theory  of  knowledge  to  its 
results,  the  flrst  law  which  the  observation  of  Xature 
teaches  us  is  the  law  of  eternal  and  recurrent  mo- 
tion {~*ip7a  X"*P^*  '°'  o^if  f^>^%  Plato,  Crat.  p.  -403  A). 
The  starting  p<iint  and  central  position  of  our  philoso- 
pher we  must  find  in  this  recurrent  motion,  rather 
than  in  the  primitive  fire  which  itself  held  a  subordi- 
nate place  in  the  system.  But  the  Heraclitic  motion 
was  not  conceived  as  any  absolute  molecular  change 
in  the  modem  sense,  nor  yet  as  that  absolute  insta- 
bility which  appeared  in  the  nihilism  of  the  later 


Heraeliteans.  It  was  rather  conceived  in  a  simpler 
way,  as  a  general  law  that  everything  comes  to  an  end 
and  there  is  nothing  permanent.  Under  this  was 
included  :  1)  spacial  motion,  as  of  the  flowing  river; 
2)  qualitative  change,  as  in  the  human  body;  3)  a 
kind  of  periodicity  which  brings  everything  under  its 
dominion.  The  last  was  the  most  emphasized.  Birth 
and  death  are  universal;  nothing  escapes  this  fate. 
There  is  no  fixed  or  unmoved  being  above  or  outside 
the  shifting  world,  no  divine  heavenly  existence  that 
does  not  change,  but  all  is  involved  in  the  same 
perpetual  ebb  and  flow,  rise  and  fall,  life  and  death 
(Schuster,  p.  81  flf.)- 

But  this  life  and  death  of  the  universe  is  literal,  not 
figurative.  The  world  itself  is  a  great  living  organism 
subject  to  the  same  alternation  of  elemental  fire,  air, 
and  water.  This  thoroughgoing  hylozoism  which 
Schuster  attributes  to  Heraclitus,  he  bases  principally 
on  the  writing  de  diaeta  of  Pseudo-Hippocrates,  who; 
he  believes,  made  a  free  use  of  the  work  of  Heraclitus, 
if  he  di(i  not  directly  plagiarize  from  him.  Comparing 
this  writing  (particularly  the  passage,  c.  10,  p.  C38) 
with  Plato's  Timaeus  (p.  40  A,  also  drawn  from  Hera- 
clitus), he  ventures  to  reconstruct  the  original  as 
follows :  "  Everything  passes  away  and  nothing  per- 
sists. So  it  is  with  the  river,  and  so  with  mortal 
beings ;  in  whom  continually  fire  dies  in  the  birth  of 
air,  and  air  in  the  birth  of  water.  So  also  with  the 
divine  heavenly  exisUjnce,  which  is  subject  to  the 
some  process,  for  we  are  in  reality  only  an  imitation 
of  that  and  of  the  whole  world  ;  as  it  happens  with 
that  so  it  must  happtm  witli  us,  and  inversely  we  may 
judge  of  that  by  ourselves''  (Schuster,  p.  118). 

The  life  principle  of  the  universe,  as  of  the  human 
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in  definite  forms  of  time  ftnd  matter,  as  '*  intelligence  '* 
<Id.  p.  1S2.  IM  IT.). 

The  Heraclitic  hannonj  of  oppoeites.  a»  of  the  bow 
and  the  lyre,  is  a  pareir  phrsical  haxmooy.  It  t$ 
simply  the  operation  of  the  strife  of  opposite  forces,  by 
which  motion  within  an  organism,  at  the  |K>int  where 
if  further  continaed  it  voold  endanger  the  whole,  is 
balanced  and  caused  to  return  within  the  limits  of  a 
detennined  amplitude  (Id.  p.  330  ff.). 

The  i'ientity  of  oppoeites  means  cmly  that  very  dif- 
ferent  properties  may  unite  in  the  same  physical  thing, 
either  by  simultaneous  compatison  with  different 
things  or  successive  comparison  with  a  changeable 
thing  (Id.  pp.  236,  243). 

The  second  or  political  section  of  Heraclitus'  work 
treated  of  arts,  ethics,  society,  and  politics.  It  aimed 
to  show  how  human  arts  are  imitations  of  Nature,  and 
how  organized  life,  as  in  the  universe  and  the  indi- 
vidual, so  in  the  state,  is  the  secret  of  unity  in 
variety.  The  central  thought  was  the  analogy  existing 
between  man  and  the  universe,  between  the  micrt>co5m 
and  the  macrocosm,  from  which  it  results  that  the 
true  ethical  principle  lies  in  imitation  of  Nature,  and 
that  law  is  founded  on  early  customs  which  sprang 
from  Nature  (Id.  p.  310  ff.). 

The  third  or  theological  section  was  mainly  devoted  to 
showing  that  the  names  of  thing?  are  designations  of 
their  essence.  That  Heraclitus  himself,  not  merely  his 
followers,  held  the  ^:>*tk  doddrr^^  ovo/tt:£raiv,  and  used 
etymologies  as  proofs  of  the  nature  of  things,  Schuster 
believes  is  both  consistent  with  his  philosophy  and 
conclusively  proved  by  Plato's  Cratylus.  Primitive 
men  named  things  from  the  language  which  Nature 
spoke  to  them  ;  names,  therefore,  give  us  the  truth  of 
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things.  Etymologies  of  the  names  of  the  gods  was  the 
proof  first  brought  forward,  as  in  Plato*s  Cratylus; 
hence  the  name  of  this  section  of  the  work.  To  show 
this  connection  of  names  and  things  was  to  prove  tlie 
intimate  connection  of  man  with  Nature,  and  so  to  lead 
to  the  concliisiun  that  all  knowledge  is  based  on 
experience,  which,  indeed,  was  the  end  he  had  in 
view  (Id.  p.  317  flf.). 

It  is  not  our  purpose  to  criticize  in  detail  Schuster's 
conception  of  Heraolitus.  Much  of  it  will  commend 
itself  to  the  careful  student  of  the  remains,  particu- 
larly that  which  relates  to  the  Heraclitic  flux  and  its 
relation  to  the  primitive  fire.  Suggestive,  also,  if  not 
unimpeachable,  is  his  conception  of  the  relation  of  the 
microcosm  to  the  macrocosm,  and  of  the  harmony  and 
identity  of  opposites.  In  his  exposition  of  these 
doctrines,  Schuster  has  rendered  valuable  service. 
We  can  by  no  means,  however,  allow  thus  tentatively 
to  pass,  Schuster's  conception  of  Heraclitus  as  a  purely 
empirical  philo8oi)her.  Before  noticing  this,  a  word 
needs  to  be  said  in  regard  to  Schuster's  method  as  a 
whole.  As  to  the  latter,  the  very  extent  of  the  task 
proposed  made  over-systemization  inevitable.  In 
criticism  of  Schuster's  attempt,  Zeller  has  well  said 
that  with  the  extant  material  of  Heraclitus'  book,  the 
recoverj'  of  its  plan  is  impossible  (Vol.  I.  p.  570,  note). 
Such  a  plan  of  reconstruction  as  that  which  Schuster 
imdertakes,  demands  the  power  not  only  to  jx^notrate 
the  sense  of  every  fragment,  butalsosoto  read  the  mind 
of  the  author  as  to  be  able  to  restore  that  of  the  large 
absent  portions.  The  small  number  and  enigmatical 
character  of  the  fragments  which  are  extant,  together 
with  the  contradictory  character  of  ancient  testimony 
to  Heraclitus,  makes  such  a  task  extremely  hazardous. 


It  can  be  carried  tlirough  only  by  the  help  of  "unlim- 
ited conjecture."  Such  conjecture  Schuster  has  used 
extensively.  The  necessity  of  carrying  through  his 
plan  has  led  him  to  find  in  some  passages  more  mean* 
ing  than  they  will  justly  bear,  while  his  apparently 
preconceived  notion  as  to  the  wholly  empirical  charac- 
ter of  the  system  has  led  him  to  distort  tlie  meaning 
of  many  sentences.  We  shall  see  examples  of  this 
presently.  Incidentally,  his  method  may  be  illustrated 
by  his  connection  and  use  of  the  two  passages: 
di^pw7:o'JZ  fdifU  drtodauot'Ta;,  Siiraa  O'jx  i)^ouTat  oudk  r^oxiouoe 
(Clement  of  Alex,  Strom,  iv.  23,  p.  630;  cp.  frag.  132), 
and  at  i/^j^ai  OfT/uoyrat  xaO^  ^^;yv  (Plutarch,  de  Fac.  in 
orbe  lun.  28,  p.  943  ;  cp.  frag.  38).  Schuster  conjectures 
that  these  passages  came  together  in  the  original  work, 
and  he  renders  and  interprets  them  as  follows  :  "  There 
awaits  men  in  death  what  they  neither  hope  nor 
believe,"  namely,  rest  and  the  joy  of  a  sleep-like  con- 
dition (I),  so  that  even  instinctively  "souls  scent  out 
death,"  desiring  to  obtain  it  (Schuster,  p.  190).  Not  to 
speak  of  the  forced  translation  of  the  latter  fragment, 
only  the  most  vivid  imagination  would  think  of  using 
these  passages  in  this  way,  especially  as  Clement 
himself,  in  his  use  of  the  tirst  passage,  refers  it  to  the 
punishments  which  happen  to  men  after  death  (see 
below,  frags.  122  and  124,  sources),  and  Plutarch,  in 
respect  to  the  second,  uses  it  as  proof  that  kouIs  in 
Hades  are  nourished  by  vapors  (see  below,  frag.  38, 
sources).  But  Schuster's  conception  of  Heraclitus  did 
not  admit  of  belief  in  a  distinct  life  after  death,  and  it 
was  necessary  to  make  these  passages  fit  in  with  the 
plan.  The  attempt  to  weave  the  fragments  into  a  con- 
nected whole,  and  their  division  into  the  three  Logoi, 
may  be  regarded  on  the  whole  as  a  decided  failure. 
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finds  oolj  tlilrtfiea 
dadiBff  tfaeologkal  ■eeliaa 
ci  H«nclitM  and  him  tines  wooU  mi 
Kadeed  Teid»6ller  Ihiaks  prateUev 
logfeaJ  ■«ctkici  waM  the  princayl  porCioa  af  tW  1 

Tnmiii^  noir  to  ths  theoty  cf 
to  Scbnstar,  «■  ve  lwv«  •» 
cist  and  ■cnialionalirt  snd  know  no  wDrid 
vWble.  With  thin conelDaiDQ  wet 
teK*  arg;uxDent  that  this  doeirine  nnHt  hsTo  1 
Heraclitos  since  it  waabeU  hj 
haa  MtUe  weight.  The  Older  of  developaeBt ' 
that  pointed  oat  br  Plato  hftnanlf  b  the 
(p.  151  ff.).  namely,  ihas  the 
knowled^  was  the  ovtooma  of  the 
trine  that  nun  is  the  nmssro  of  all  thingB^ ; 
this  in  turn  grew  oat  of  the  Hem^hic  flnx.  'So  < 
the  aenantional  ^bmorj  was  implied  br  the  So|ihisli> 
but  it  was  incipient  with  them  and  not  ret  fomnlalBd. 
Macfa  less  can  it  be  attributed  to  HencHtos, 
contribution  to  the  theory  began  and  ended  with  the 
eternal  flux.  A  sensational  theorr  of  knowledge^  it  is 
<juit€^trup,  wan  likely  to  be  an  outcocne  of  the  S^he- 
sian's  philosophy,  but  he  did  not  himself  proceed  thos 
far.  The  question,  theoretically  conadered,  was  be- 
yond his  time.  There  are  passages  which  indicate 
that  he  held,  inconsistently  it  may  be,  quite  the  oppo- 
site doctrine.  '*£yes  and  ears."  he  says,  *'aie  bad 
witnesses  to  men  haring  rude  sools"  (Sextos  Emp. 
adv.  Math.  TiL  136:  =  frag.  4  ;  cp.  frag8.8, 5,  €.  19.etc., 
and  b^w  (p.  609).  The  passage  whidi  offers  Schuster 
the  strongest  support  for  his  seDStttkoalism  b  that 
noted  above  (p.  672)  from  Hippolytus,  *' Whatever 
oonceraa  seeing,  hearing  and  learning  {/M^^t^,  Schnster 
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translates  "  Erforschung "),  I  particularly  honor " 
(frag.  13).  Adopting  the  simplest  and  most  natural 
meaning  of  this  passage,  it  has  no  bearing  on  any 
theory  of  knowledge,  but  means  merely,  as  Pfleiderer 
points  out  (Heraklit.p.  64,  note),  thatHeraclitus  prefers 
the  pleasures  of  the  higher  senses,  as  of  seeing,  hearing, 
and  the  knowledge  acquired  thereby,  to  the  sensual 
pleasures  of  the  lower  senses  which  the  masses  pursue. 
If,  however,  Schuster  will  take  it  in  a  theoretical 
sense,  then  it  comes  into  conflict  with  the  other  passage, 
"The  hidden  harmony  is  better  than  the  visible."  The 
contradiction  is  foreseen  by  Schuster,  who  deliberately 
changes  the  latter  into  a  <iuest!on  (see  above,  p.  572), 
without  a  shadow  of  right,  as  may  be  seen  by  reference 
to  the  context  in  Hippolytus  (see  below,  frag.  47),  who 
expressly  states  that  the  two  passages  seem  to  conflict. 
Further  support  for  his  interpretation  Schuster  seeks 
in  the  following  passage  from  Hippolytus  : 

Tou  dk  Xojou  TO'jff  ioi/zo^  aiit  di'J^tTot  yiifovrou  di/OptoTroi 
xai  TTponBtv  ij  axo'jacu  xa't  cbtovtravrec  "o  rrpwrov.  jn-ofiei'iuv 
yap  Tidi/zto-v  xaza  xoi/  h'rfov  roK?e  OKeipocot  koixaae  Tzerpwpsifot 
xai  izittiK  xai  lpja>v  Toto'jrion^  bxoiatv  ifof  dtr^yvj/iat.  ocaepetov 
ixafTToi'  xar«  tp'Jaiv  xai  tppd^wu  5xwc  ^X^  (Ref .  haer.  ix. 
9  ;  =  frag.  2). 

This  is  the  passage  of  which  Schuster  says  that  if 
Heraclitus  had  written  nothing  more  it  would  have 
given  him  a  place  of  honor  in  philosophy,  for  here  for 
the  first  time  appeared  the  thought  that  has  inspired 
speculation  and  mo<lern  science  since  the  Renaissance, 
that  truth  is  to  be  sought  in  the  observation  of  Nature, 
But  we  are  unable  to  find  here  any  such  meaning. 
The  sense  of  the  passage  depends  upon  the  sense  of 
Logoa.  Of  course,  if  Schuster  is  free  to  translate  this 
word  in  any  way  he  chooses,  he  can  get  from  the  pas- 
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sage  almost  any  meaning.  He  chooaea  to  Tender  it 
the  Voice  of  Xatuie  or  the  Speech  oi  the  Tiribki  worU. 
In  this  he  it  not  supported  br  anr  iitfaer  crttica.  Br 
ancient  commentators  of  Heraclims  the  LagoK  ma 
mderstood  aa  Beaaon,  and  in  thia  geacral  aeoae  it  m 
taken  by  modem  commHitators  indodias  ITiiiiai. 
Zeller,  TeichmuUer,  and  P6eiderer,  although  wtan 
speaAcaXiy  they  see  that,  in  haimonj  with  the  i^ole 
Heraclitic  philoeophj,  it  is  to  be  taken  aa  Baasoa 
immanent  in  the  world  as  Order  or  Iav.  Schnsler 
objects  that  Logoe  could  not  mean  Beaaon,  since  befo3« 
the  time  of  Heraclitoa  it  had  never  beem  eo  aaed«  and 
no  author  would  venture  to  introduce  at  the  rtaj 
beginning  of  his  work  words  with  new  meaninga.  Bat 
precisely  the  same  objection  appliea  to  ila  meaning  dke 
Speech  of  Nature,  for  the  whole  point  in  Schuster's 
exposition  is  that  this  was  an  origin&l  idea  with 
HeracUtuB.  If  the  Logos  is  conceived  as  Order,  this 
objection  is  met,  Binc«  this  meaning  is  given  in  the 
derivation  of  the  word.  Moreover,  if  Schuster  conU 
show  that  the  word  meant  '*  speech  "  or  "  disootme,*' 
then  the  discourse  referred  to  must  have  been  not  that 
of  Nature  but  of  the  author  himself.  Finally,  if  we 
adopt  Keason  as  the  meaning  of  Logoe  here,  the 
whole  passage,  so  far  from  supporting,  directly  refutes 
Schuster's  sensational  theory  of  knowledge.  Another 
argument  for  the  empiricism  of  Heraclitus,  Schuster 
seeks  in  his  denunciation  of  the  people  for  their  failure 
to  interest  themselves  in  acquiring  knowledge  by 
empirical  investigation  of  the  things  that  surroimd 
them,  which  he  bases  on  a  couple  of  passages  from 
Clement  and  M.  Aurelius  (see  above,  p.  571).  Heracli- 
tus,  in  fact^  said  nothing  of  the  kind ;  but  Schuster,  by 
conjectural  reconstruction  of  the  text  and  an  arbitrary 
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translation,  extracts  a  theoretical  meaning  from  simple 
Bentences  which  no  one  who  had  not  a  preconceived 
theory  to  support  would  ever  imagine  to  mean  more 
than  a  reproach  upon  the  masses  for  their  superficiality 
and  neglect  of  interest  in  a  deeper  knowledge  of  the 
world  (see  Schuster,  p.  17,  and  cp.  frags.  5,  93).  What 
Heraclitus'  theory  of  knowledge  really  was  we  shall 
see  more  fully  in  the  examination  of  Pfleiderer's  posi- 
tion later.  Here  it  is  sufficient  to  add  that,  whatever 
empirical  tendency  his  philosophy  may  liave  had,  any 
such  positive  doctrine  as  that  which  Schuster  ascribes 
to  him  was  far  beyond  the  time  of  Heraclitus. 

Schuster*s  interpretation  of  the  Heraclitic  yjtr^tiiioa'jvQ 
and  jro//i>c  is  also  open  to  criticism.  Zeller,  indeed,  has 
given  a  similar  explanation  of  these  words  (Vol.  1,  p. 
641),  but  Pfleiderer  has  understood  them  differently 
(p.  176).  From  Heraclitus  himself  there  remains  only 
the  two  above  words  (frag.  24).  Hippoly tus  (Rtjf.  haer. 
ix.  10,  cp.  frag.  "4\,  sources)  says  that  the  arrangement 
of  the  world  (dcaxoofirjm^'),  Heraclitus  called  "  crav- 
ing" (/j"3;<'/'i«''J^>^),  and  the  conflagration  of  the  world 
{ijeTTjfuaatz)  he  called  **  satiety "  i^ofjo;),  Schuster, 
therefore,  understanding  by  dtaxoafir^trt;,  not  the  process 
of  world-building,  that  is,  the  passing  of  the  homoge- 
neous original  fire  into  the  manifold  of  divided  exist- 
ence, but  the  completed  manifold  world  itself  or  the 
xotx/io^,  interprets  the  "  craving  "  or  hunger  as  belong- 
ing to  the  present  differentiated  world,  which  hungers, 
as  it  were,  to  get  back  into  the  state  of  original  Are  or 
satiety.  The  testimony  is  too  meagre  to  say  that  this 
is  not  a  possible  inter]>retation,  but  it  seems  to  be 
wrong.  For  Schuster  admits,  as  of  course  he  must, 
that  the  original  fire  carries  within  itself  an  impulse 
to  change  and  develop  into  a  manifold  world.    But 
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this  impulse  to  change  is  hardly  cc«isistent  with  a 
state  of  perfect  "  satiety."  If  now  we  take  deaxomfo^ 
in  its  primary  signification  denoting  the  action  or  pro- 
cess of  arranging,  then  craving  becomes  the  designa- 
tion of  the  world-building  procees  itself.  Craving  then 
is  nothing  but  the  original  impulse  to  evolve  itself, 
contained  in  the  primitive  fire,  while  the  reverse  pnv 
cees,  the  conflagration,  is  satiety,  or  better,  the  result 
of  satiety. 

TUCHXfrLLRS. 

The  work  of  Teichmuller  (see  above,  p.  560)  does  not 
profess  to  be  a  complete  exposition  of  the  philosophy 
of  Heraclitus,  but  to  indicate  rather  the  direction  in 
which  the  interpretation  is  to  be  found.  Teichmuller 
believes  that  the  philosophy  of  the  ancients  is  to  be 
interpreted  by  their  theories  of  Nature.  Physics  came 
before  metaphysics.  Particularly  does  this  apply  to 
Heraclitus  of  Ephesus.  His  philosophy  of  Nature, 
therefore,  is  the  key  with  which  Teichmuller  will 
unlock  the  secrets  of  his  system  (Teichmuller,  I,  p.  3). 

But  yet  Heraclitus  was  not  a  naturalist.  Of  the 
sun,  moon,  eclipses,  seasons,  or  earth,  he  has  little  to 
say.  In  the  astronomy  of  Anaximander  or  the  mathe- 
matics of  Pythagoras  he  took  little  interest.  On  such 
polymathy  he  cast  a  slur  (Diog.  Laert.  ii.  1 ;  cp.  frag.  16). 
He  went  back  to  Thales  and  started  from  his  childlike 
conception  of  Nature.  To  Heraclitus  the  earth  was 
flat,  extending  with  its  land  and  sea  indefinitely  in 
each  direction.  The  sun,  therefore,  describes  only  a 
semicircle,  kindled  every  morning  from  the  sea  and 
extinguished  in  it  every  evening.  Moreover,  the  sun 
is  no  larger  than  it  looks  (Diog.  Laert.  ix.  7).  The 
sun,  therefore,  cannot  pass  his  boundaries  (of  the  half- 
circle),  else  the  Erinyes  (who  inhabit  the  lower  world) 
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will  find  him  out  (Plutarch,  de  Exil,  ii.  p.  604  ;  =  frag.  29) . 
Up  and  down  are  not  relative  but  absolute  directions 
(Teichmiiller,  I,  p.  14). 

Tlius  upon  physical  grounds  we  may  interpret  at 
once  some  of  the  aphorisms.  For  instance,  since  the 
sun  is  a  daily  exhalation  from  the  earth,  sun  and  earth 
must  have  in  part  a  conunon  substance  ;  hence  Diony- 
sus and  Hades  are  the  same  (Clement  of  Alex.  Protrept. 
ii«  p.  30 ;  cp.  frag.  127),  since  the  former  stands  for  the 
sun  and  the  latter  for  the  lower  world.  Likewise  day 
and  night  are  the  same  (Hippolytus,  Ref.  haer.  ix.  10; 
cp.  frag.  35),  since  they  are  essentially  of  the  same 
elements,  the  difference  being  only  one  of  degree,  the 
former  having  a  preponderance  of  the  light  and  dry, 
the  latter  of  the  dark  and  moist  (Teichmiiller,  I,  pp. 
26,  56). 

The  four  elements,  fire,  air,  earth,  and  water,  are  not, 
as  with  Empedocles,  unchangeable  elements,  but  in 
ceaseless  qualitative  change  are  continually  passing 
Into  one  another.  Experience  itself  teaches  this  in 
the  daily  observation  of  such  phenomena  as  the  drying 
up  of  swamps,  the  melting  of  solids,  and  the  evapo- 
ration of  liquids  (Id.  I,  p.  58). 

Fire  is  not  a  symbol,  hut  is  real  fire  that  bums  and 
crackles.  It  is  the  ground  principle,  the  entolechy  of 
the  world,  in  which  reside  life,  soul,  reason.  It  is  God 
himself.  It  is  absolute  purity.  It  rules  in  the  pure 
upper  air,  the  realm  of  the  sun.  Its  antithesis  is 
moisture,  absolute  impurity,  which  rules  in  the  lower 
regions  of  the  earth.  The  sun  with  his  clear  light 
moves  in  the  upper  fiery  air.  The  moon  with  her 
dimmed  light  moves  in  the  lower  moister  air.  The 
central  thought,  therefore,  is  purification,  or  "the 
way  up,'*  from  the  moist  and  earthy  to  the  dry  and 
fiery  (Id.  I,  p.  G2  ff.). 
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ideitttealwitii  luB  phjvaes.   The  soul  is  the  pore,  fight, 

fierj,  incorporeal  principle  whsdi  tafBft  like  the  on. 

Its  degree  of  life  and  i»i*lHg—>w 

poritT  from  moistaie.    The  stopi 

moiit  soal  (SMmmm  FloriL  t.  190 ;  cp.  frag.  73). 

drr  soul  Is  the  wiaesi  and  beal  **  (fra^.  74).    In  all 

fire  principle  bums  low  ;  in  death  it  is  < 

when  the  sool,  like  the  sun  at  ntgtit,  amte  mto 

dark  regiona  of  Hadee.    Hence  it  follows  that  then 

waa  with  Heraclitns  no  doctrine  <4  the  immortatitT  of 

the  soul  rTeichmailer,  I,  p.  74  ff.). 

Ethics,  therefore,  is  ptirification,  and  in  tlua 
we  see  the  origin  of  that  general  idea  wUdi 
"Catharsis"  became  prominent  in  Plato  aad  la 
phUosophjr.  Teichmiiller  finds  it  of  the 
interest  to  hare  traced  the  histocj  of  this  idea,  with 
its  related  one  of  "  eeparation  '*  or  "  apartnesa,^'  back 
to  HeracUtos.  "  Of  all  whose  words  I  have  heard," 
says  the  latter,  '*  no  one  has  attained  to  this— to  know 
that  Wiadotn  is  apart  {xsx^tpe^fih^ak)  from  all"  (Sto- 
baeos  FloriL  iii  81  ;  =  frag.  18).  This  "  sepazmtanva** 
of  Wisdom,  which  was  <mlr  another  term  for  reason, 
Ood  or  pure  fire,  reveals  the  origin  of  the  distinction 
of  the  immaterial  from  the  material.  With  Hera- 
cUtos, to  be  sore,  the  idea  of  inunateriality  in  its  later 
sense  was  not  present,  bat  fire  as  the  ttMst  incorporeal 
being  of  which  he  knew,  identical  with  reason  and 
faiteiUgence,  was  set  over  againM  the  crude  material 
woHd.  We  have  therefore  here  neither  spiritualism 
nor  crude  materialism,  but  the  beginning  of  the  dis- 
tinction between  the  two.  With  Anaxagoras  another 
step  was  taken  when  fire  was  dropped  and  the  Xous 
was  conceived  in  pure  separatemess  apart  even  from 
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fire.  Following  Anaxagoras,  Plato  regarded  the 
Ideas  as  distinct  and  separate  (li/jxfHusi:^  xzpufua/ihov). 
In  Aristotle  it  appears  as  the  separation  (xaotaToi) 
which  belongs  to  absolute  spirit  or  pure  form.  Finally 
in  the  New  Testament  it  is  seen  as  the  purity  [tikxfjhua) 
which  is  opposed  to  the  flesh  (Paul,  Epist.  to  Corinth, 
n^  i.  12;  ii.  IT).  Human  intelligence,  according  to 
Heraclitua,  attains  only  in  the  case  of  a  few  to  this 
greatest  purity,  this  highest  virtue,  this  most  perfect 
knowledge.  They  are  the  chosen  ones,  the  elect 
{UlvcTol)  (Teichmuller,  I,  p.  112  flp.)- 

The  senses,  since  they  partake  of  the  earthy  char- 
acter of  the  body,  give  us  only  deceitful  testimony  as 
compared  with  the  pure  light  of  Reason,  which  aloue, 
since  it  is  of  the  essence  of  all  things,  that  is,  fire,  has 
the  power  to  know  all.  Here  therefore  was  the  first 
distinction  of  the  intelligible  from  the  sensible  world 
(Id.  I,  p.  97), 

Again,  in  the  qualitative  change  of  Heraclitus  we 
discover  the  incipient  idea  of  the  actual  and  potential 
first  formulated  by  Aristotle.  Since  the  elements  pass 
into  one  another,  they  must  be  in  some  sense  the  same. 
Water  is  fire  and  fire  is  water.  But  since  water  is  not 
actually  fire,  it  must  be  so  potentially.  To  express 
this  idea,  Heraclitus  used  such  phrases  as  "self-con- 
ceahnent,"  '*  sunset,"  "death,"  "sleep,"  "seed"  (Id. 

I,  p.  n  ff,). 

Moreover,  inasmuch  as  we  have  a  progress  from  the 
potential  to  the  actual,  from  the  moist  and  earthy  to 
the  drj'  and  fiery,  that  is,  from  the  tvorse  to  the  better , 
we  find  in  Heraclitus  the  recognition  of  an  end  or 
purpose  in  N'ature,  or  a  sort  of  teleology,  subject,  how- 
ever, to  the  rule  of  rigid  necessity  (Id.  I,  p.  137). 

The  flux  of  all  things  Teichmiiller  understands  not 
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as  a  metaphysical  proposition,  but  as  a  physical  troth 
gained  by  generalization  from  direct  obflervation  of 
Nature.  Furthermore,  it  was  noUilng  new,  all  the 
philosophers  from  Thales  on  having  taught  the  motion 
of  things  between  beginning  and  end  (Id.  I,  p.  121). 

That  which  teas  new  in  this  part  of  Heraclitua'  wor^ 
was  his  opposition  to  the  transcendentalism  of  Se: 


a 


the 
Jer;     1 


phanee.  Over  against  the  absolute,  immoved 
undivided  unity  of  the  Eleatic  phUosopher,  Hera- 
clitus  placed  the  unity  of  opposition.  In  Xenophanes* 
system,  above  all  stood  the  immovable,  transcendent 
God.  In  Heraclitus'  system  there  was  nothing  tran- 
scendent or  immovable,  but  all  was  pursuing  the 
endless  way  upward  and  downward.  His  God 
ceaselessly  taking  new  forms.  Gods  become  men, 
men  gods  (Heraclitus,  AUeg.  Horn.  24,  p.  51,  Mehler 
cp.  frag.  67).  The  inmianent  replaces  the  transcendent. 
Here  emerges  the  historically  significant  idea  of  unity. 
Against  the  unity  of  Xenophanes,  a  unity  opposed  to 
the  manifold,  Heraclitus  grasped  the  idea  of  a  unity 
which  includes  the  manifold  within  itself.  "  Unite 
whole  and  part,  agreement  and  disagreement,  accor- 
dant and  disaccordant — from  all  comes  one,  and  from 
one  all  "  (Arist.  de  mundo  5,  p.  .396,  b.  12  ;  ^frag.  59). 
Everywhere  is  war,  but  from  the  war  of  opposites  re- 
sults the  most  beautiful  harmony  (cp.  frag.  46).  Here 
three  principles  are  involved :  1).  Through  strife  all 
things  arise ;  the  birth  of  water  is  the  death  of  fire,  the 
death  of  water  is  the  birth  of  earth,  etc.  (cp.  frag.  Gd). 
2).  Through  strife  of  opposites  all  things  are  preserved ; 
take  away  one,  the  other  falls  ;  sickness  is  conditioned 
by  health,  hunger  by  satiety  (cp.  frag.  104).  3).  There 
is  an  alternating  mastery  of  one  or  the  other  oppo- 
site ;  hence  it  follows  that  since  all  opposites  proceed 


from  one  another,  they  are  the  same  (Teichmuller,  I, 
p.  130  ff.). 

What  did  HeracUtus  mean  by  the  visible  and  invis- 
ible harmony  ?  Teichmuller  censures  Schuster  for 
failing  to  recognize  that  most  significant  side  of  Hera- 
clitus*  philosophy  which  is  represented  by  the  invisible 
harmony — in  other  words,  for  reducing  him  to  a  mere 
sensationalist.  The  visible  harmony,  according  to 
Teichraliller,  is  the  entire  sensible  world,  in  which  the 
war  of  opposites  results  in  a  harmony  of  the  whole. 
But  the  invisible  harmony  is  the  divine,  all-ruling  and 
all-producing  Wisdom  or  World-reason,  concealed 
from  the  senses  and  the  sense-loving  masses  and 
revealed  only  to  pure  intellect.  Thus  Heraclitus,  to 
whom  there  was  an  intelligible  world  revealing  itself 
to  intellect  alone,  and  in  the  recognition  of  which  was 
the  highest  virtue,  was  the  forerunner  of  Plato  (Id.  I, 
pp.  154,  1«1  ff.). 

By  the  Logos  of  Heraclitus  wjw  indicated  Law, 
Truth,  Wisdom,  Reason.  It  was  more  than  blind  law, 
thinks  Teichmuller,  it  was  self-conscious  intelligence  ; 
for  self-consciousness,  according  to  Heraclitus,  who 
praised  the  Delphic  motto,  *'Know  thyself,"  is  the 
highest  activity  of  man,  and  how  could  he  attribute 
less  to  God.  from  whom  man  learns  like  a  child  ?  (cp. 
frcig.  97).  But  this  self-conscious  reason  is  not  to  be 
understood  as  a  constant,  ever  abiding  condition. 
God,  who  in  this  purely  pantheistic  system  is  one  with 
the  world,  is  himself  subject  to  the  eternal  law  of 
ceaseless  change,  pursuing  forever  the  downward  and 
upward  way.  But  is  not  then  God,  Logos,  Reason, 
subject,  after  all,  to  some  higher  destiny  (ei/iaft/teuij)  ':^ 
No,  says  Teichmuller,  for  it  is  this  very  destiny  which 
it  is  the  highest  wisdom  in  man  to  recognize,  and 
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Anaxagoras  added,  therefore,  was  tbe  oonaplete  oepa- 

ratadn  of  reason  frcxm  materialitj.    In  a  word,  while 

tbe  Logos  of  the  Ephesian  was  at  once  worid-sool  and 

matter  in  endless  motion,  tbe  Xoos  of  Anaxagoras  was 

motionless,  pasmoolees,  sooUess  and  immaterial.    Iden- 

titj,  the  other  atmbate,   was  added  in  tbe  epoch- 
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making  work  of  Socrates  when  the  content  of  reason 
was  dett'rmineU  by  the  definition,  following  whom 
Plato  established  the  complete  transcendence  of  the 
ide^I  world  (Teichmliller,  I.  180  ff.). 

Heraclitus  assumed  a  world-year  or  world-period, 
the  beginning  of  which  was  the  flood,  and  whose  end 
was  to  be  a  universal  coniiagration,  the  whole  to  be 
periodically  repeated  forever.  In  this  he  was  preceded 
by  Anaximander  and  followed  by  the  Stoics.  This 
general  idea  was  adopted  by  the  Christian  Church,  but 
the  latter  limited  tlie  number  of  worlds  to  three,  the 
first  ending  with  the  flood ;  ours,  the  second,  to  end  with 
the  conflagration  of  the  world  ;  the  third  to  be  eternal 
(Epist.  Pet.  II,  iii.  4  ff.;  Clement  of  Rome,  Epist.  to 
Corinth,  i.  57,  58)  ;  (Teichmiiller,  I,  198  flf.). 

In  the  second  part  of  his  work,  TeichmuUer  enters 
upon  an  exhaustive  argument  to  show  the  dependence 
of  the  Heraclitic  philosophy  upon  Egyptian  theology. 
Heraclitusmovedwithinthesphero  of  religious  thought. 
He  praised  the  Sibyl  and  defended  revelation  and  in- 
spiration (Plutarch,  de  Pyth.  orac.  C,  p.  307  ;  cp.  frag. 
\2),  His  obscure  and  oracular  style,  like  that  of  the 
king  at  Delphi  (cp.  frag.  11),  was  in  conformity  with  his 
religious  character.  Observation  of  Nature  he  fuUy 
n^lected,  depending  for  his  sources  more  than  any 
other  philosopher  upon  the  beliefs  of  the  older  theo- 
logy. Without  deciding  how  far  Heraclitus  is  directly, 
as  a  student  of  the  Book  of  Death,  or  indirectly  by 
connection  with  the  Greek  Mysteries,  dependent  upon 
the  religion  of  Egypt,  he  proceeds  to  indicate  the 
interesting  points  of  similarity  between  them  (Teich- 
mUller,  II,  p.  1^3). 

Among  the  Egyptians  the  earth  was  flat  and  infi- 
nitely extended.    The  visible  world  arose  out  of  water. 
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where  this  principle  is  made  the  basis  of  interpretation, 
and  the  second  part,  where  it  sinks  into  comparative 
insignificance  when  he  discovers  that  HeracUtus  is 
primariJy  a  theologian  and  gets  his  ideas  from  Eg>-]>tian 
religion.  To  say  that  we  shall  better  appreciate  a 
philosopher*s  position  if  we  understajad  his  astronomy 
and  his  theories  of  the  earth  and  nature,  is  of  course 
true  to  every  one.  Moreover,  that  Heraclitus  con- 
sidered the  earth  as  flat,  the  stm  as  moving  in  a  semi- 
circle and  as  no  larger  than  it  looks,  the  upper  air  as 
drier  than  the  lower,  and  the  lower  world  as  dark  and 
wet,  there  is  no  reason  to  deny.  In  fact,  this  cosmologj', 
as  Teichmtiller  details  it,  is  so  simple  and  blends  so 
well  with  the  Heraclitic  sayings  in  general,  that  the 
picture  of  it  once  formed  can  hardly  bo  banished  from 
the  mind.  But  that  it  adds  much  to  the  explication 
of  the  philosophy  as  a  whole  is  doubtful.  It  is  true 
that  physics  came  before  metaphysics,  if  by  that  is 
meant  that  men  speculated  about  Nature  before  they 
speculated  about  being.  But  this  distinction  has  little 
bearing  on  the  interpretation  of  Heraclitus.  A  prin- 
ciple more  to  the  point,  and  one  that  Teichmiiller  has 
not  always  observed,  is  that  religion,  poetry  and 
metaphor  came  before  either  physics  or  metaphj'sics. 
From  the  very  fact,  also,  that  physics  came  before 
metaphysics,  when  the  latter  did  come,  men  were 
compelled  to  express  its  truths  in  such  physical  terms 
as  they  were  in  possession  of.  He  therefore  who  will 
see  in  the  sentences  of  Heraclitus  nothing  beyond  their 
physical  and  literal  meaning,  will  miss  the  best  part  of 
his  philosophy.  For  instance,  Teichmiiller  interprets 
the  saying  that  day  and  night  are  the  same,  as  meaning 
that  they  are  made  up  of  the  same  physical  constitu- 
ents (see  above,  p.  583).    If  possible,  this  is  worse  than 
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Schuster's  explanation  that  they  are  tbe  auae  buf  aw 
ther  are  each  similar  divisioniv  of  time  (!),  an  cxptana- 
tion  which  Teichmiiller  very  well  ridicalee(ld.  I.pL-lSX 
No  such  childish  interpretations  of  this 
necessary  when  it  is  seen  that  this  is  simplT , 
antithesis  to  express  Heraclitus'  great  tfaoogfat  of  the 
unity  of  opposites,  on  the  ^ound  that  by  the  nnimsal 
law  of  change,  oppofiiites  are  forever  passing  into  each 
other^  as  indeed  is  said  in  so  many  words  in  a  pttasage 
from  Plutarch  which  these  critics  meat  to  have 
slighted  (Consol.  ad  Apoll.  10,  p.  106;  see  frsg.  79% 
Equally  unnecessary  and  arbitrary  is  Teiehmotbr^ 
singular  attempt  to  prove  on  physical  grotmds  ike 
identity  of  the  two  gods,  Dionysus  and  HahAes 
above,  p.  583). 

In  pursuance  of  his  method,  Teichmuller  sa; 
that  the  Heraclitic  fire  was  real  fire  such  as  oar  i 
perceive,  fire  that  bums  and  crackles  and  feels 
Ko  other  critic  agrees  with  him  in  this.  Zeller 
ially  opposes  this  conception  (Vol.  I,  p.  588).  Ik  is  aot 
to  be  supposed  that  TeictunUHer  understands  Hen- 
clitus  to  mean  that  the  present  world  and  all  its 
phenomena  are  real  fire.  Fire  he  oonoeiTCS  to  be. 
rather,  the  first  principle  or  ^o^i*  ^^^  ^^  esseakoe  of 
the  universe,  chosen  as  water  was  by  Thaies  or  tar  by 
Anaximetnes,  only  with  more  deiiberatioo,  sxnoe  fire 
has  the  peculiarity  of  taking  to  itself  nourishment.  In 
a  word,  since  anybody  can  see  that  our  present  esirth, 
water,  and  air,  are  not  fire  that  bums  and  cracklss, 
all  that  Teichmiiller  can  mean  is  that  this  kind  of  fire 
was  the  original  thing  out  of  which  the  present  worid 
was  made.  But  there  is  not  the  least  support  for  this 
meaning  in  any  saying  of  Heraclitus.  In  all  the  sen- 
tences, fire  is  conceived  as  something  of  the  present, 
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something  directly  involved  in  the  ceaseless  change  of 
the  world.  "  Fire,  (t.  e.,  xcoovvdc,  the  thunderbolt)," 
he  says,  "rules  all"  (Hippoljtus,  Ref.  haer.  ix.  10; 
^frag.  28).  "This  world,  the  same  for  all,  neither 
any  of  the  gods  nor  any  man  has  made,  but  it  always 
was,  and  is,  and  shall  be,  an  ever  living  fire  "  (Clement 
of  Alex.  Strom,  v.  14,  p.  711  ;  z=frag.  20).  "  Fire  is 
exchanged  for  all  things  and  all  things  for  fire " 
(Plutarch,  de  EI.  8,  p.  388  ;  =  frag.  22).  These  passages 
are  sufficient  to  show  that  Teichmuller's  conception  of 
the  fire  is  untenable.  We  may,  however,  mention  the 
fact  noted  by  Zeller  (Vol.  1,  p.  688),  that  both  Aristotle 
(de  An.  i.  3,  405,  a,  26)  and  Simplicius  (Phys.  8,  a) 
explain  that  Heraclitus  chose  to  call  the  world  fire 
"  in  order  to  express  the  absolute  life  of  Nature,  and  to 
make  the  restless  change  of  phenomena  comprehen- 
sible." 

Another  point  that  demands  criticism  is  the  idea  of 
actuality  and  potentiality  which  Teichmiiller  finds 
hidden  in  Heraclitus'  philosophy  and  metaphorically 
expressed  by  sunset,  death,  sleep,  etc.  Since  there  is 
a  qualitative  interchange  of  the  elements,  they  must 
be  in  some  sense  the  same.  Water  is  fire  and  fire  is 
water.  But  since  water  is  not  actually  fire,  it  must  be 
so  potentially.  Therefore,  water  is  potential  fire. 
Such  is  TeichmUller's  reasoning,  as  we  have  seen.  Of 
course,  it  can  be  reversed  with  equal  right.  Since  fire 
is  not  actually  water,  it  must  be  so  potentially.  There- 
fore, fire  is  potential  water.  Which  is  to  say  that  we 
have  here  a  simple  reversible  series  in  which  there  is 
not  only  an  eternal  progress  (or  regress)  from  fire  to 
water,  but  equally,  and  under  the  same  conditions,  an 
eternal  regress  (or  progress)  from  water  to  fire. 
Either,  therefore,  may,  with  as  good  right  as  the  other, 
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nfVBMBt  actealii^  or  potentialily.    tn  other  woris. 

acttudltj  and  potentiality  are  8i^>erflaoQE  ideaK  in  tlxis 
•TSteoL  In  fad,  this  antithaBfi  has  no  |klaoe  in : 
ph3rmcB  oatBide  the  phikwoplij  of  AjisU>tle.  and 
who  has  failed  to  see  that  ri^t  in  tliis  connesctaan  fiee 
the  main  diSereote  between  the  philoeopby  of  Am- 
t(>U^  and  that  «f  HeneAitos,  has  misBed  the  i 
part  of  ^e  latt 
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progress  bat  do  regress.  Hie  potent.ia)  is  ever  pwwing 
mto  the  actual^  but  not  ^le  royornc.  To  be  sore,  s 
thinj^  max  ^  both  actual  and  pcufcential,  but  not  as 
regards  the  saioe  thing.  The  hewn  marble  is  potential 
as  regards  the  statue  and  actual  as  regards  the  raigh 
Boaible.  but  of  course  the  hewn  marble  and  tite  eiaSQe 
cannot  be  r^ciprocaUr  putti^tiaJ  or  actual.  "Matter  is 
etemaUy  becoming  form,  but  not  the  rerersa.  Thus 
follows  Aristotle's  n6oenai7  aasnmptMni  of  a  pome 
morer,  an  inexhaustible  aoinroe  of  mntfam,  itself  im- 
moved — pure  actuality,  without  potentiality.'  Hence 
the  maini^ring  of  the  peripatetic  philosophy  is  Hw 
unmoved  moving  first  cause.  But  the  philosophy  of 
the  JBp^MMtftn  is  the  reverse  of  all  this.  With  him 
there  is  no  fixed  being  whatever  fsae  Teichmoller  him- 
aekf«  I,  p.  121 :  "  Eebleibt  daheiaklAFestesciirack," 
ete.)>  uo  unmoved  first  caoM  outside  the  *ift™c 
worid  which  is  its  own  Qod  and  prime  mover.  Thus 
TeichuOller,  in  identifying  the  Heraclitic  fire  with  the 
Axislotelian  pure  actuality,  overlooked  the  flight  differ- 
ence that  while  the  one  is  absolute  motion,  the  other  is 
absolute  rest !  We  are  glad^  however,  not  to  find  this 
Aristotelian  notion,  which .  thotigh  prevalent  in  meta- 
physics, has  never  added  a  ray  i*f  light  to  the  subject, 
present  in  the  philosophy  of  the  Ephesaan,  and  we  see 
here  another  case  of  over-intecpfeCatkm   by  which 


Heraclitus*  inuocent  use  of  such  terms  as  sunset,  death, 
and  self -concealment,  caused  Aristotelian  metaphysics 
to  be  forced  upon  him. 

In  tracing  the  hjstory  of  ideas,  much  emphasis  has 
been  laid  by  Teichmiiller,  as  wo  have  seen,  upon  the 
idea  of  purification  (xddapatz)  as  it  appears  in  Hera- 
clitus, and  in  connection  therewith  he  has  found  the 
beginning  of  the  idea  of  the  "apartness"  or  "  separa- 
tion "  of  the  immaterial  world,  an  idea  so  enormously 
enlarged  by  Anaxagoras  and  Plato.  As  regards  the 
Cathareis  proper,  Teichmiiller  has  rendered  a  service 
by  pointing  out  Heraclitus'  connection  with  the  idea ; 
but  in  reading  Teichmiiller- shook,  one  would  be  easily 
led  to  believe  that  the  Catharsis  idea  is  much  more 
prominent  in  Heraclitus  than  it  really  is,  and  as 
regards  the  doctrine  of  "  separation,"  it  seems  at  once 
so  incongruous  with  the  system  as  a  whole  that  we 
must  inquire  what  foundation,  if  any,  there  is  for  it. 
The  student  of  Heraclitus  knows,  although  the  reader 
of  Teichmiiller  might  not  suspect,  that  the  words 
xddafjatz^  xatfafio^^  tD^cxfttuit:^  etkxpivenXy  x^opanov^  iioptaOiv^ 
ixhxToiy  themselves  do  not  occur  in  the  authentic  remains 
of  his  writings.  One  exception  is  to  be  not^d.  The  word 
xviuiptanhou  occurs  in  the  passage  from  Stobaeus 
already  noticed  (see  above,  p.  684).  It  is  as  follows  : 
*0x6aaiu  Xo^oij*  fjxouffa  oOdeiz  d^exi/eerat  ^c  totfTo,  wcrt 
ycixooxiei'  dze  aotfov  iare  itdurwu  xty^ioptafUvov  (Stobaeua 
Floril.  iii.  81).  This  passage  Teichmiillor  uses  as  his 
text  in  establishing  the  connection  of  Heraclitus  with 
the  doctrine  of  "  separation,"  unfortunately,  however, 
first  because  he  has  not  found  the  correct  interpreta- 
tion of  it,  and  second,  because,  if  he  had,  it  would 
stand  in  direct  contradiction  to  the  doctrine  of  imma- 
nence which  he  spends  all  the  next  chapter  in  estab- 
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lishing  for  Heraclitus.  So^ou  in  this  passage  does  not 
stand  for  the  world-ruling  Wisdom  or  Reason,  or 
Divine  Law,  of  which  Heraclitus  has  so  much  to  say 
in  other  jiassages.  To  assert  the  "  apartness  "  of  that 
Law  would  be  to  disintegrate  the  entire  system,  the 
chief  point  of  which  is  the  immanence  of  the  Divine 
Law  as  the  element  of  order  in  the  shifting  world.  It 
does  not  follow  that  because  to  0<Hpo>  is  used  in  the 
above  larger  sense  in  the  passage  from  Clement  of 
Alexandria  (Strom,  v,  14,  p.  718 ;  =frag.  65),  that  «f» 
cannot  be  use<l  in  quite  the  ordinary  sense  in  the 
present  passage.  That  it  is  so  is  attested  by  the 
agreement  of  Schuster  (p.  42),  Heinze  (Lehre  vom 
Logos,  p.  32),  ZellerCVol.  I,  p.  572,  1),  and  Pfleiderer 
(p.  60).  Lassalle,  indeed,  agrees  with  Teichmuller. 
Schuster,  following  Ueinze,  understands  the  sentence 
to  mean  merely  that  wisdom  is  separated  fTX>m  all 
(men),  that  is,  true  wisdom  is  possessed  by  no  one. 
Zeller,  followed  by  Pfleiderer,  renders  it :  "  No  one 
attains  to  this— to  understand  that  wisdom  is  separate 
from  all  things,  that  is,  has  to  go  its  own  way  inde- 
pendent of  general  opinion."  Schuster's  interpretation 
is  the  most  natural,  so  that  the  fra^^ment  belongs 
amojDg  the  many  denunciations  of  the  ignorance  of  the 
conunon  people — as  indeed  By  water  places  it — and  has 
nothing  to  do  with  any  theory  of  the  "  separateness  '* 
of  an  absolute  or  immaterial  principle.  Neither  is 
there  any  other  passage  which  supports  this  doctrine. 
In  further  support,  however,  of  the  Catharsis  theory  in 
general,  Teichmuller  alleges  the  passage  from  Plutarch 
(Vit.  Rom.  2B),  which  speaks  of  the  future  puriflcation 
of  the  soul  from  all  bodily  and  earthy  elements,  and 
which  TeichmtiUer  thiuks  to  have  a  strong  Heraclitic 
coloring.    In   this  passage  Heraclitus   is  quot^  as 


saying  that  "the  dry  soul  is  the  best/*  but  beyond 
this  fragment  it  is  a  mere  conjecture  that  it  was  taken 
from  hira.  The  passage  at  any  rate  is  unimportant. 
What  then  remains  to  establish  any  connection  what- 
ever of  Heraditus  with  the  *' history  of  the  idea  of  the 
etAixpevi^*' ?  Only  the  most  general  antithesis  of  fire 
and  moisture,  with  the  added  notion  that  the  former  is 
the  better  and  the  latter  worse.  Since  the  divine 
essence  of  the  universe  itself  is  fire,  the  way  upward 
from  earth  and  water  to  fire  is  the  diviner  process,  and 
pure  fire  is  the  noblest  and  highest  existence.  But  this 
is  shown  better  in  the  ethical  sphere.  The  soul  itself 
is  the  fiery  principle  (Arist.  de  An.  i.  3,  p.  40.5,  a,  25). 
**  The  dry  soul  is  the  wisest  and  best'*  (frag.  74),  The 
soul  of  the  drunken,  stupid  man  is  moist  (cp.  frag.  73). 
The  highest  good  was  to  Heraditus  the  clearest 
perception,  and  the  clearest  and  most  perfect  percep- 
tion was  the  perception  of  the  Universal  Law  of 
Nature,  the  expression  of  which  was  pure  fire ;  and 
such  perception  was  coincident  with  that  condition  of 
the  soul  when  it  was  most  like  the  essence  of  the  uni- 
verse. This  is  the  sum-total  of  the  idea  of  the  Catharsis 
foimd  in  Heraditus.  It  is  worthy  of  notice,  to  be  sure, 
but  it  is  not  so  different  from  wliat  might  bo  found  in 
any  philosophy,  especially  an  ethical  philosophy,  as  to 
make  it  of  any  great  moment,  either  hi  the  history  of 
ideas  or  in  the  exposition  of  this  system. 

We  have  studied  now  those  parts  of  Teichmiiller's 
work  which,  either  by  reason  of  their  incompleteness 
or  manifest  error,  most  needed  examination,  namely 
his  method,  his  wrong  conception  of  the  Heraclitic 
fire,  his  useless  and  unfounded  theory  of  the  actual 
and  potential  and  of  the  separateness  of  the  imma- 
terial, and  his  over-emphasized  doctrine  of  the  Cathar- 
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8Js.  Concerning  the  other  points,  it  is  only  neceesaiy 
in  addition  to  call  attention  to  the  extreme  value  of 
his  contribution  in  his  explanations  of  the  relation  of 
Heraclitus  to  Xenophanes,  to  Anaxagoras  and  to  Plato, 
of  the  Heraclitic  Logo6»  of  the  flux,  of  the  unity  of 
opposit^s.  and  of  the  invisible  harmony  and  the  intelli- 
gible world  defended  against  the  sensatioaallsm  of 
Schuster.  In  the  second  part  of  his  work  also,  though 
its  value  is  less,  he  has  contributed  not  a  little  light 
by  his  emphasis  of  the  theological  character  of  this 
philosophy,  though  one  doubts  whether  his  laborious 
collection  of  resemblances  between  the  philosophy  of 
the  Ephesian  and  the  religion  of  Egypt  has  shed  much 
light  on  Heraclitus'  position.  It  is  seen  at  once  that  by 
taking  such  general  conceptions  as  war  and  harmony, 
purification,  periodicity  of  the  world,  etc.,  it  would  be 
easy  to  make  a  long  list  of  parallelisms  between  anr 
religion  and  any  system  of  philosophy  not  separated 
farther  in  time  and  place  than  Heraclitus  of  Ephesus 
and  the  Egj'ptians.  The  resemblances,  however,  are 
certainly  not  all  accidental,  but  tliey  are  such  as  do 
not  affect  the  originality  of  the  Ephesian,  and  imfor- 
tunately  do  not  eidd  much  to  a  better  knowledge  of 
his  philosophy. 

PPLEtDEREB. 

Dr.  Edmund  Pfleiderer  comes  forward  in  a  recent  vol- 
ume of  380  pages  (see  above,  p.  oGO),  with  an  attempt 
to  interpret  the  philosophy  of  Heraclitus  from  a  now 
and  Independent  standpoint.  He  expresses  dissatisfac- 
tion with  all  previous  results.  Other  critics  have  made 
the  mistake  of  starting  not  from  the  positive  but  from 
the  negative  side,  namely,  from  the  imiversal  flux  (as 
Zeller),  or  from  the  law  of  opposites  (as  Lassalle). 
But  the  hatred  of  the  opinions  of  the  masses  which 
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Heraclitus  exhibits,  calls  for  some  greater  philosophical 
departure  than  the  above  negative  principles,  which 
indeed  were  already  well  known  truths.  Moreover, 
if  we  take  these  for  his  starting  point,  we  can  get  no 
consistent  system,  for  the  doctrine  of  the  universal 
flux  does  not  lead  naturally'to  the  law  of  opposites,  but 
rather  the  reverse.  Again,  neither  the  flux  nor  the 
law  of  opposites  harmonizes  with  the  doctrine  of  fire. 
Finally,  the  pessimistic,  nihilistic  tendencyof  the  theory 
of  absolute  change  does  not  agree  well  with  the  deep 
rationality  and  world-order  which  Heraclitus  recog- 
nizes in  all  things,  nor  with  his  psychology,  eschat- 
ology,  and  ethics  (Pfleiderer,  p.  7  ff.)- 

We  must  look  elsewhere  for  his  groimd  principle. 
To  find  it,  we  must  discover  the  genesis  of  this  philoso- 
phy, which  did  not  spring  into  being  spontaneously, 
like  Pallas  Athena  from  the  head  of  her  father.  It 
could  not  have  come  from  the  Eleatics,  for  the  chro- 
nology forbids,  nor  from  Pythagoras,  whom  Heraclitus 
reviles,  nor  finally  from  the  physicists  of  Miletus,  with 
whoso  astronomy  Teichmiiller  has  well  shown  our 
philosopher  to  be  unacquainted.  Its  source  is  rather  to 
be  sought  in  the  field  of  religion,  and  particularly  in 
the  Greek  Mysteries.  In  the  light  of  the  Orphico- 
Dionysiac  Mysteries,  in  a  word,  according  to  Pfieid- 
erer,  this  philosophy  is  to  be  interpreted.  Here  is  the 
long-sought  key.  The  mystic  holds  it,  as  indeed  Dio- 
genes Laertius  says : 

zobipzaiwj*  fidAa  rot  d'jOfiazQi:  dTpanaix;* 
dptpVTj  xa't  ffxoroz  itrrh  d}.dft~t7ou'  ^i/  di  ffs  frjfm}^ 
tiftaxf^yj^i  <favtpo'j  XapTTp^rep^  iftXiou, — ix.  16. 

With  the  religion  of  the  Mysteries,  in  its  older  and 
purer  form,  Heraclitus  was  in  full  sympathy.     By  his 
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family  he  was  brought  into  close  connectioD  with  it 
Bphesus,  too,  his  city,  was  a  relig^ious  centre.  Dio- 
genes (.LX.  6)  relates  that  he  deposited  his  book  in  the 
temple  of  Artemis.  Heraclitus,  indeed,  was  not  a 
friend  of  the  popular  religion,  but  that  was  because  of 
Ha  abuses,  and  it  was  in  particular  the  popular  Olym- 
pian rati^on  that  he  attacked.  The  connection  of  the 
Ephesian  with  the  Mysteries  may  be  considered  as  a 
deep-seated  influenoe  which  their  underlying  princi- 
ples exerted  upon  him.  These  religious  principles  he 
turned  into  metaphysics.  Hib  system  as  a  whole  was 
religious  and  metaphysical  (Pfleiderer,  p.  38  f.). 

With  this  introduction,  Pfleiderer  proceeds  as  fol- 
lows. HeracUtufl*  starting  point  lay  positively  iu  his 
theory  of  knoivledge,  which  was  a  doctrine  of  specu- 
lative intuition  and  self-absorption.  In  this  sense  our 
author  understands  the  fragment  from  Plutarch  ladv. 
Colot.  20,  p,  1118  ;  =  frag.  80),  ^ f^di^r^odjcr/^  i;UaKK^Q>f  "I 
searched  within  myself,"  that  is,  I  wrapped  myself  in 
thought,  and  so  in  this  self-absorption  I  sought  the 
kernel  of  all  truth.  Hence  his  contempt  for  the  masses 
who  act  and  speak  without  insight.  But  does  not  this 
conflict  with  those  Heraclitic  sentences  which  place 
the  standard  of  truth  and  action  in  the  common  or 
universal  {z'ji^>)  ?  (cp.  frags.  02,  91).  Do  these  not  lead 
as  Schuster  holds,  to  the  rule,  Vemm  est,  quod  semper, 
quod  ubique,  quod  ab  omnibus  credifum  est  f  No, 
says  Pfleiderer,  the  common  here  does  not  mean  the 
general  opinion  of  the  majority.  All  such  interpret- 
ations are  sufficiently  refuted  by  that  other  passage, 
"  To  me,  one  is  ten  thousand  if  he  be  the  best ' "  (frag. 
113).  What  Heraclitus  really  meant  by  the  common 
(cwvov)  was  "the  true  inward  tiniversality."  Absorp- 
tion into  one's  inner  self  was  absorption  into  that 


ground  of  reason  which  is  identical  with  the  divine 
principle  of  the  world.  By  this  universal  reason  under 
which  he  contemplated  aU  things,  Heraclitus  meant 
nothing  different  from  what  by  Spinoza  was  expressed 
by  *'sub  specie  aeternitatis,"  and  in  subsequent  phi- 
losophy by  "intellectual  intuition*'  and  **the  stand- 
point of  universal  knowledge."  Heraclitus  fell  back 
upon  that  universal  instinct  which  in  the  form  of 
human  language  is  exhibited  as  the  deposit  of  succes- 
sive ages,  and  which  again  he  did  not  distinguish 
from  the  voice  of  the  Sibyl,  representative  of  divine 
revelation.  As  respects  the  source  of  knowledge, 
Heraclitus  as  little  as  Spinoza,  Fichte  and  Hegel, 
looked  to  himself  as  individual,  but  rather  to  that 
singular  and  qualitative  divine  source  in  which  the 
individual  participates  {Pfleiderer,  p.  4ij  ff.)- 

The  senses,  though  they  do  not  give  us  the  whole 
truth,  yet  furnish  the  sufficient  data  that  are  to  be 
interpreted  by  the  light  of  reason.  The  errors  of  the 
masses  do  not  arise  from  trusting  the  senses,  for  the 
latter  give  not  a  false,  but  a  partial  account.  Their 
error  lies  in  missing  the  spiritual  band  which  unites 
the  manifold  of  sense  into  the  higher  unity,  an  error 
distinctive  of  the  popular  polytheism  as  against  the 
religion  of  the  Mysteries  (Id.  p.  70). 

The  theory  of  knowledge,  Heraclitus*  starting  point, 
being  thus  disposed  of,  Pfleiderer  proceeds  to  discuss 
the  material  principles  of  his  philosophy  in  their 
abstract  metaphysical  form.  The  keynote  here  is  the 
indestructibility  of  life.  The  oscillating  identity  of 
life  and  death,  a  truth  adopted  from  the  Mysteries,  is 
taken  up  by  Heraclitus  and  elevated  into  a  universal 
and  metaphysical  principle.  It  is  based  on  the  simple 
observation  of  Nature,  which  sees  the  life  and  light 
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and  warmth  of  summer  passing  into  the  death  and 
darkness  and  cold  of  winter,  only  to  be  revived  and 
restored  in  the  never-failing  spring.  So  on  a  smaller 
scale,  day  passes  into  night,  but  night  ever  again  into 
day.  So  everywhere  in  Nature  nothing  passes  away 
but  to  revive  again.  From  this  follows  the  hope  of 
the  universality  of  this  law,  the  indestructibility  of 
hiunan  life,  and  the  resolution  of  the  opposition  be- 
tween the  light,  warm  life  here  above  and  the  dark, 
cold  death  below.  This  is  the  hopeful  element  which 
characterizes  the  philosophy  of  the  Ephesian.  Over 
against  it  was  the  hopeless  creed  of  the  masses,  whose 
complaint  over  the  inexorable  destiny  of  death  found 
expression  from  the  earliest  times  in  the  despairing 
lines  of  the  poets.  The  common  view  does  not  see  too 
much  continuauce  and  constancy  in  reality,  but  too 
little.  "What  we  see  waking,"  says  Heraclitus,  **  is 
death,  what  we  see  sleeping  is  a  dream  "  t^Clement  of 
Alex.  iii.  3,  p.  520 ;  =  frag.  64).  Which  means,  that  like 
the  unreality  and  inconstancy  of  dreams  is  this  ei^hera- 
eral  and  perishing  existence  which  we,  the  vulgtir 
people,  see  when  awake.  Reversing  this  gloomy  view, 
the  Mysteries  taught  that  Hades  and  Dionysus  were 
the  same  (op.  frag.  127).  That  is,  the  god  of  death 
feared  in  the  world  below,  is  identical  with  the  god  of 
life  and  joy  of  the  world  here  above,  which  is  to  say 
that  the  regenerative  power  of  life  persists  even  in 
death  and  shall  overcome  it  (Pfleiderer,  p.  74  ff.). 

From  this  theory  of  the  indestructibility  of  the  fire 
force  of  life,  Heraclitus  passes  to  the  ancillary  truth  of 
the  unity  of  opposition  in  general.  Hence  he  asserted 
the  identity  of  day  and  night,  winter  and  summer, 
young  and  old,  sleeping  and  waking,  hunger  and 
satiety  (cp.  frags.  36,  78).     His  whole  theory  of  the 
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harmony  of  opposites  was,  as  it  were,  apologetic.  If 
life  rules  in  death,  why  does  death  exist  ?  It  was  in 
answer  to  this  question  that  Heraolitus  developed  his 
science  of  opposition  and  strife,  hy  showing  the  pres- 
ence here  of  a  general  law  (Pfleiderer,  p.  84  ff.). 

In  the  same  spirit  Pfleiderer  interprets  the  much 
contested  figure  of  the  harmony  of  the  world  as  the 
harmony  of  the  bow  and  the  lyre  (see  frags.  45,  50). 
Without  rejecting  the  interpretation  suggested  by 
Bemays  (Rhein.  Mus.  vii.  p.  t)4)  and  followed  by  most 
other  critics,  which  refers  the  figure  to  the  form  of 
the  bow  and  of  the  lyre,  their  opposite  stretching  arms 
producing  harmony  by  tension,  Pfleiderer  finds  in  the 
comparison  still  another  meaning.  The  bow  and  the 
lyre  are  both  attributes  of  Apollo,  the  slayer  and  the 
giver  of  life  and  joy.  Thus  the  harmony  between  the 
bow  and  the  lyre,  as  attributes  of  one  god— symbols 
respectively  of  death  and  of  life  and  joy — expresses  the 
great  thought  of  the  harmony  and  reciprocal  inter- 
change of  death  and  life  (Pfleiderer,  p.  S9  ff.). 

The  Heracliticflux  of  all  things,  says  Pfleiderer,  was 
not  antecedent  to  his  abstract  teachings,  but  the  logi- 
cal consequence  thereof.  The  identity  of  life  and 
death  led  him  to  the  identity  of  all  opposites.  But 
opposites  are  endlessly  flowing  or  passing  into  each 
other.  Hence  from  the  principle  that  everything  is 
opposition,  follows  the  principle  that  everything  flows. 
The  universal  flux  is  only  a  picture  to  make  his  relig- 
ious metaphysical  sentences  intelligible  (Id.  p.  100  ff.). 

The  Heraclitic  fire  is  real  fire  as  opposed  to  the 
logical  symbol  of  Lassalle,  but  not  the  strictl)^  sensible 
fire  that  burns  and  crackles,  as  Teichmiiller  supposes. 
It  is  rather  a  less  definite  conception,  which  is  taken 
now  as  fire,  now  as  warmth,  warm  air  or  vapor.    It  is 
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the  concrete  form  or  iutuitioual  correlate  of  the  meta- 
physical notion  of  life  (Id.  p.  120  ff.)> 

**  The  way  up  and  down  "  refers  not  only  to  the  trans- 
mutations of  fire,  water,  and  earth,  but  holds  good  in 
general  for  the  oscillation  of  opposites,  and  particularly 
for  the  polarity  of  life  and  death  (Id.  p.  140). 

As  one  result  of  his  investigation,  Pfleiderer  affirms 
a  strong  optimistic  element  in  the  philosophy  of  the 
Ephesiau.  He  contests  the  opinion  of  Schuster  and 
Zeller  that  the  endless  destruction  of  single  existences 
is  kindred  to  the  pessimistic  doctrine  of  Anaximander, 
of  the  extinction  of  all  indiriduals  as  an  atonement 
for  the  *'  injustice  "  of  individual  existence.  The  pro- 
cess indeed  goes  on,  but  it  has  a  bright  side,  and  it  is 
this  that  Heraclitus  sees.  Life,  to  be  sure,  is  ever  pass- 
ing into  death,  but  out  of  death  life  ever  emerges.  It 
is  this  thought,  the  powerlessness  of  de4ith  over  the 
indestructible  fire  force  of  life,  which  Heraclitus  em- 
phaHizes  (Id.  p.  180  ff.). 

Still  more  decided  is  his  rational  optimism,  his  un- 
swerving belief  in  a  world  well  ordered  and  disposed. 
A  deep  rationality  characterizes  the  imiverse  (cp.  frags. 
3, 1,  91,  »3,  98,  99,  96,  19).  To  express  this  idea,  Hera- 
clitus  used  the  word  Logos,  which  after  his  time  played 
so  prominent  a  part  in  the  older  philosophy.  This 
word,  passing  even  beyond  its  signification  of  "  well 
ordered  relation,"  conveyed  finally  with  Heraclitus, 
as  'loyoz  ^o>6:,  rather  the  idea  of  Reason  immanent  in 
the  world  (Pfleiderer,  p.  231  ff.). 

In  the  invisible  harmony  we  find  the  same  g^eneral 
thought.  As  distinguished  from  the  visible  harmony, 
which  meant  that  external  order  of  Nature  insuring  to 
the  trustful  peasant  the  never  failing  return  of  simimer 
and  winter,  heat  and  frost,  day  and  night,— the  invisi- 


ble  harmony  was  that  all-embracing  harmony  which 
is  revealed  to  thought  as  the  rational  union  of  all 
oppositions.  Against  this  theodicy  there  is  no  valid 
objection  to  be  derived  from  the  accounts  which  repre- 
sent the  Ephesian  philosopher  as  sad  and  complain- 
ing, nor  from  the  passages  descriptive  of  the  evils 
of  life  and  the  weakness  of  men  (op.  frags.  8l>,  65,  112, 
etc.).  In  all  cases  these  refer  not  to  the  philosopher's 
own  opinions,  but  to  the  errors  of  the  ignorant  masses 
(Pfleiderer,  p.  235  ff.). 

The  future  existence  of  the  soul,  though  not  consis- 
tent with  his  physics  and  metaphysics,  was  neverthe- 
less held  from  the  religious  and  ethical  standpoint.  In 
fact  it  was  involved,  as  has  been  shown,  in  Heraclitus' 
point  of  departure,  so  that  we  have  less  reason  to  com- 
plain of  inconsistency  in  his  case  than  we  have,  in 
reference  to  the  same  matter,  in  the  case  of  the  Stoics 
Jater  (Id.  p.  210). 
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We  have  given,  perhaps,  more  space  to  the  exposi- 
tion of  Pfleiderer's  work  than  it  relatively  deserves, 
because  it  is  the  last  word  that  has  been  spoken  on 
Heraclitus,  because,  also,  it  has  deservedly  brought 
into  prominence  the  optimism  and  the  religious  char- 
acter of  liis  philosophy,  aud  because  finally  it  presents 
another  instructive  example  of  over-systemization.  It 
claims  our  attention,  too,  because  the  view  it  proposes 
is  a  complete  reversal  of  the  prevalent  conception  of 
Heraclitus,  and  if  seriously  taken,  changes  the  whole 
tenor  of  his  philosophy. 

In  what  follows  we  shall  examine  chiefly  the  two 
main  points  in  Pfleiderer's  work,  namely,  the  theory 
of  knowledge  and  the  connection  with  the  Greek 
Mysteries ;  the  latter,  because  it  is  Pfleiderer's  particu- 
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lar  contribution,  and  the  former,  because  it  will  open 
to  us  an  important  aspect  of  the  Ephesian's  philosophy. 
In  the  first  place,  however,  it  can  by  no  means  be 
admitted  that  the  doctrine  of  the  flux  and  tlie  harmony 
of  opposites  represent  the  negative  side  of  his  system, 
and  are  secondary  to  his  theory  of  knowledg^e  and 
his  reliffiouB  dogmas.  The  unanimous  testimony  of 
the  ancients  cannot  be  thus  easily  set  aside.  That  of 
Plato  and  Aristotle  alone  is  decisive.  Pfleiderer  objects 
that  Plato's  purpose,  which  was  to  establish  the 
changelessness  of  noumena  against  the  change  of 
phenomena,  led  him  to  emphasize  the  flux  of  Hera- 
clitus.  But  if  Heraclitus*  positive  teachings  were,  as 
Pfleiderer  says,  first  of  all  the  theory  of  knowledge, 
this  and  not  the  flux  must  have  been  emphasized  in  the 
Theaetetus  where  the  theory  of  knowledge  was  Plato *8 
theme.  It  is  sufficient,  however,  here  to  note  that 
what  Herat-litus  has  stood  for  in  philosophy  from  his 
own  time  to  the  present,  is  the  doctrine  of  absolute 
change,  and  this  doctrine  may,  therefore,  properly  be 
called  the  positive  side  of  his  philosophy.  If  what 
Pfleiderer  means  is  that  the  theory  of  knowledge  and 
not  tlie  flux  was  his  starting  point,  he  would  have  a 
shadow  more  of  right.  It  is,  however,  misleading  to 
say  that  his  theory  of  knowledge  was  his  starting 
point,  for,  as  we  have  indicated  in  our  examination  of 
Schuster's  work,  Heraclitus  was  not  concerned  with  a 
theory  of  knowledge  as  such.  To  state  in  a  word  what 
his  point  of  departure  really  was,  regarded  from  a 
conunon-sense  view,  it  was  his  conviction  that  he  was 
in  possession  of  new  trutli  wliioh  the  blindness  and 
ignorance  of  men  prevented  them  from  seeing  (the 
point  of  departure  indeed  of  almost  every  one  who 
writes  a  book),  and  the  three  leading  ideas  in  this 


new  truth  were :  1.  the  absence  of  that  stability  in 
Nature  which  the  untrained  senses  perceive ;  2.  the 
unsuspected  presence  of  a  universal  law  of  order ;  3, 
the  law  of  strife  which  brings  unity  out  of  divereity. 
In  one  sense  this  may  be  called  a  theory  of  knowledge, 
and  only  in  this  sense  was  it  his  starting  point. 

But  concerning  the  theory  of  knowledge  itself,  we 
cannot  accept  Pfleiderer's  position.  By  placing  it  in 
speculative  intuition  and  self -absorption,  he  has  rushed 
to  the  very  opposite  extreme  of  Schuster*8  sensation- 
alism, and  in  so  doing  has  equally  misrepresented 
Heraclitus.  Either  extreme  is  forcing  a  modem  theory 
of  knowledge  upon  the  Ephesian  of  which  he  was 
wholly  innocent.  What  support  has  Pfleiderer  for 
his  "  self -absorption  "  theory?  Xone  whatever.  He 
alleges  the  fragment  "* E3{^r^ad/£3^p  ifuta'jzw  (cp.  frag.  80), 
which  he  arbitrarily  renders,  "  I  searched  within 
myself"  ("  Ich  forschte  in  mir  selbst").  This  frag- 
ment is  from  Plutarch  (adv.  Colot.  20,  p.  1118),  Diog- 
enes Laertiua  (ix.  6  ;  cp.  frag.  80,  sources),  and  others. 
Plutarch  understands  it  to  refer  simply  to  self-knowl- 
edge like  the  PvwOe  aa'jrou  at  Delphi  (similarly  Julian, 
Or.  vi.  p.  185  A).  Diogenes  understands  it  as  referring 
to  self-instruction  (similarly  Tatian,  Or.  ad  Graec.  3). 
Diogenes  says,  *'  He  (Heraclitus)  was  a  pupil  of  no  one, 
but  he  said  that  he  inquired  for  himself  and  learned  all 
things  by  himself"  {^xowri  r  oitSewq,  cU/i*  aMu  If^ 
dt^ijaandat  xai  uaOs7u  zdura  rza/j'  kttiuro'j).  The  latter 
seems  to  be  it.s  true  meaning,  as  is  seen  by  comparing 
the  passage  from  Polybius  (xii.  27;  cp.  frag.  15),  "  The 
eyes  are  better  witnesses  than  the  ears."  As  here  he 
means  to  say  that  men  should  see  for  themselves  and 
not  trust  to  the  reports  of  others,  so  in  the  fragment  in 
question  he  means  only  that  he  himself  has  inquired  of 
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himself  and  not  of  others  (cp.  also  frags.  14, 13).  But 
Ffleiderer,  in  order  to  support  a  theory,  has  taken 
these  two  innocent  words  and  pressed  them  into  a  doc- 
trine of  contemplative  intuition,  by  ^Wng  them  the 
meaning,  "  I  wrapped  myself  in  thought  "  (.*■  Ich  rer- 
scnkte  mich  siunend  und  forschend,"  etc.,  p.  47).  So 
far  is  it  from  the  case  that  Heraclitus  sought  the 
source  of  knowledge  by  turning  inward,  that  he  ei- 
pressed  himself  direclly  to  the  contrary.  Thus  we  read 
in  Plutarch  (de  Superst.  3,  p.  166;  =  frag.  95):  6'Hpd- 
xXsrroc  f  ^*'.  ~«^r  iff^if^opnatu  sua  nze  jrofvov  xnttunv  £it<zr.  rw> 
dc  xotfjtuiuii^to'^  ixa<TTOif  it;  tdtov  drotrrpiffcatfcu,  the  sense  of 
which  is  well  given  by  Campbell  (Theaetetus  of  Plato, 
p.  24G),  "  To  live  in  the  light  of  the  universal  Order  is 
to  he  awake,  to  turn  aside  into  our  own  microcosm  is 
to  go  to  sleep."  Again,  the  whole  passage  from  Sextus 
Enipiricus  (adv.  Math.  vii.  132,  133;  cp.  frags.  98.  S) 
is  conclusive.  "For,"  says  Sextus,  ** having  thus 
statedly  shown  that  we  do  and  think  everything  by 
participation  in  the  divine  reason,  he  [Heraclitus] 
adds,  *  It  is  necessary  therefore  to  follow  the  com- 
mon, for  although  the  Law  of  Reason  is  conmion,  the 
majority  of  people  live  as  though  they  had  an  un<ier- 
standing  of  their  own.'  But  this  is  nothing  else  than 
an  explanation  of  the  mode  of  the  universal  disposition 
of  things.  As  far  therefore  as  we  participate  in  the 
memory  of  this,  we  are  true,  but  as  far  as  we  separate 
ourselves  individualiy  we  are  false.  A  more  express 
denial  of  any  self -absorption  or  a  priori  theory  of 
knowledge  would  be  impossible.  Heraclitus  is  con- 
stantly urging  men  t-o  come  out  of  themselves  and 
place  themselves  in  an  attitude  of  receptit'ify  to  that 
whicli  surrounds  them,  and  not  go  about  as  if  self- 
included  (cp.  frags.  94,  3,  2).     But  what  does  Hera- 
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clitus  mean  by  participation  in  the  divine  or  universal 
Reason  ?  Is  not  this  just  Pfleiderer'a  position  when 
he  says  that  the  Ephesian  as  little  as  Fichte  or  Hegel 
looked  to  himself  as  individual,  but  rather  to  that  abso- 
lute reason  in  which  the  individual  participates  ?  The 
difference  is  radical  and  vital,  hut  Pfleiderer,  like 
Lassalle,  failed  to  see  it  because  he  did  not  free  himself 
from  strictly  modem  theories  of  knowledge.  The  dif- 
ference is  simply  this.  The  universal  reason  of  which 
Pfleiderer  is  sp<.'aking  is  that  in  which  man  necessarily 
and  by  his  intellectual  nature  participates.  That  of 
Heraclitua  is  the  divine  Reason,  in  which  man  ought 
to  participate  but  may  not.  Pfleiderer's  universal 
reason  is  universal  in  man.  That  of  Heraclitus,  out- 
side of  and  independent  of  man.  The  latter,  so  far 
from  being  necessarily  involved  in  thought,  is  inde- 
pendent of  thought.  It  is  that  pure,  fiery  and  godlike 
essence,  the  apprehension  of  which  gives  rationality  in 
the  measure  in  which  it  is  possessed.  No  reader, 
therefore,  who  can  tliink  of  only  two  theories  of 
knowledge,  a  strictly  a  priori  theory  and  a  strictly 
empirical  theory,  can  understand  Heraclitus.  But,  it 
nmy  be  asked,  if  knowledge  docs  not  come  from  with- 
out through  the  senses,  nor  from  within  from  the 
nature  of  thought,  whence  does  it  come  ?  Heraclitus, 
however,  would  not  be  disturbed  by  such  a  modem 
dilemma.  There  is  reason,  in  fact,  to  believe,  though 
it  sounds  strange  to  us,  that  he  supposed  this  divine 
rational  essence  to  be  inhaled  in  the  air  we  breathe 
(cp.  SextuH  Emp.  adv.  Math.  vii.  127,  132).  It  exists 
in  that  which  surrounds  us  (jispiiyoi^),  and  the  measure 
of  our  rationality  depends  on  the  degree  in  which  we 
can  possess  ourselves  of  this  divine  tlame.  There  was 
no  conciseness  of  thouglit  here,  however,  and  HeracH- 
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throUH:h  the  seuKes,  that  is.  the  most  perfect  condition 
of  receptivity  to  truth  was  the  condition  in  which  a  man 
was  most  awake..  The  stupidest  man  is  he  who  is 
aaleop,  blind,  self- involved,  and  we  may  add,  self- 
absorbed  (cp.  fraifs.  »5,  90,  77.  3,  9,  94).  Hence,  if 
we  have  rightly  interpreted  HeracUtus  here,  a  man 
might  wrap  himself  in  thought  forever  and  be  no 
nearer  to  truth.  The  source  of  knowledge  did  not  lie 
in  that  direction  to  any  pre-Socratic  Greek  philosopher 
Absorption  into  one's  inner  self,  which  Pfleiderer  thinks 
was  Heraclitus*  source  of  absolute  knowledge,  was  the 
one  thing  he  most  despised. 

Let  U8  now  consider  the  connection  of  Heraclitus 
with  the  Greek  Mysteries,  which  Pfleiderer  makes  the 
baais  of  his  interpretation  of  the  whole  philos*>phj'. 
Pfleiderer  has  done  a  good  work  in  emphasizing  the 
religious  character  of  the  philosophy  of  the  Ephesian. 
Lassalle  and  TeichmuUer  ha<l  already  pointed  it  out. 
Failure  to  recognize  this  is  the  gravest  fault  in  the 
critical  work  of  Zeller.  But  as  in  Lassalle  we  found 
over-systeinization  of  the  logical  idea,  in  Schuster  of  the 
empirical,  in  Teichmiiller  of  the  physical,  so  in  Pflei- 
derer there  is  great  over-systemization  of  the  religi- 
ous element.  More  strictly,  it  is  a  vast  over-emphasis 
of  one  thought,  namely,  the  indestructibility  of  life,  or 
the  alternating  identity  of  life  and  death,  which  Pflei- 
derer claims  to  be  a  religious  truth  taken  from  the 
Mysteries,  and  out  of  which,  as  we  have  seen,  he 
spins  the  whole  philosophy  of  Heraclitus,  including 
the  doctrine  of  the  eternal  flux,  the  unity  of  opposit^s, 
and  the  fire.  The  slight  grounds  on  which  all  this  is 
based  must  have  already  impressed  the  reader  with 
surprise  that  Pfleiderer  should  make  so  much    out 


of  it.  The  fact  that  Heraclitua  lived  in  Ephesus  and 
that  Ephesus  was  a  very  religious  city,  is  a  fair  speci- 
men of  the  arguments  by  which  he  would  establish  a 
connection  with  the  Mysteries.  There  have  been  pre- 
served only  three  fragments  in  which  HeracUtus  makes 
any  direct  reference  to  the  Greek  Mysteries,  all  taken 
from  Clement  of  Alexandria  (Protrept.  2,  pp,  19,  30  ; 
cp.  frags.  124,  126,  127),  and  in  these  three  passages 
other  critics  have  found  no  sympathy  with,  but  stem 
condemnation  of  the  mystic  cult.  In  the  first  passage 
where  the  u(jx~t::6/.oi,  ftd^ot,  ^dxyoif  Xr^i^at  and  //'War  are 
threatened  with  future  fire,  Pfleiderer  admits  con- 
demnation of  mystic  abuses.  But  the  third  fragment, 
relating  to  the  Dionyaiac  orgies,  is  the  one  upon  wliioh 
he  most  relies  to  establish  the  sympathy  of  our  philo- 
sopher with  the  Mysteries.  The  passage  is  as  follows  : 
F.i  ftTj  yaft  Jtovuatfi  :zo/tJzr^u  iiToreiiwo  xae  fjfivwv  fffffia 
acdmutaty  fii^atoiirraza  stfi-j-affr  (5v  <5wroc  Se"  \4idrj^  xat 
Jtouoffoc,  Sretf)  fiaii-oyrai  xat  /sjva^^ova;.  "  For  were  it  not 
Dionysus  to  whom  they  institute  a  procession  and 
sing  songs  in  honor  of  the  pudenda,  it  would  be  the 
most  shameful  action.  But  Dionysus,  in  whose  honor 
they  rave  in  bacchic  frenzy,  and  Hades,  are  the  same." 
Although  tbis  has  usually  been  interpreted  (by  Schlei- 
enuachor,  Lassalle,  and  Schuster)  to  mean  that  the 
excesses  practiced  in  these  ceremonies  will  be  atoned  for 
hereafter,  since  Dionysus  under  whose  name  they  are 
carried  on  is  identical  with  Pluto,  the  god  of  the  lower 
world,  Pfleiderer.  interpreting  it  in  a  wholly  different 
spirit,  believes  it  to  mean  that  these  rites,  although  in 
themselves  considered  they  would  be  most  shameful, 
nevertheless  have  at  least  a  partial  justification  from 
the  fact  that  they  are  celebrated  in  honor  of  Dionysus, 
because  since  Dionysus  and  Pluto  are  the  same,  the 
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rites  are  really  a  Byrabolism  expressing  the  power  of 
life  over  death  and  the  indestructibility  of  life  eren 
in  death.  These  vile  phallus  songs  are  in  fact  songs 
of  triumph  of  life  over  death  (Pfleiderer,  p.  28). 
Although  somewliat  far-fetched,  this  is  a  possible  in- 
terpretation of  this  obscure  passage.  This  explanation 
is  perhaps  not  more  strained  than  the  others  that  have 
been  given  (see  below,  frag.  127,  crit.  note).  Granting 
it,  and  granting  that  Heraclitus  here  expresses  a  cei^ 
tain  sympathy  with,  or  at  least  does  not  express 
condemnation  of  the  Mysteries,  what  follows  ?  Surely, 
Pfleiderer  would  not  seriously  ask  us  to  conclude  from 
a  single  passage  friendly  to  the  religion  of  the  Myste- 
ries, that  Heraclitus'  whole  philosophy  or  any  part  of 
it  was  drawn  from  them. 

But  this  fragment  has  another  and  more  important 
use  for  Pfleiderer.  In  the  religious  truth  here  expressed 
of  the  identity  of  Dionysus  and  Hades,  that  is,  the 
identity  of  life  and  death,  he  finds  the  germ  of  oil 
the  Heraclitic  philosophy.  But  the  serious  question 
immediately  arises  whether  the  philosophy  of  oppo- 
sites  grew  out  of  this  identity,  or  whether  this  identity 
was  merely  another  illustration  of  the  law  of  oppo- 
sites.  As  Pfleiderer  has  produced  no  sufficient  reason 
for  believing  differently,  the  natural  conclusion  is 
that,  as  elsewhere  we  find  the  unity  of  day  and  night, 
up  and  down,  awake  and  asleep,  so  here  we  have  the 
unity  of  the  god  of  death  and  the  god  of  life,  as  another 
illustration  of  the  general  law.  To  reverse  this  and 
say  that  in  this  particular  antithesis  we  have  the 
parent  of  all  antitheses  is  very  fanciful.  Still  further, 
we  should  infer  from  Pfleiderer's  argument  that  th« 
identity  of  Dionysus  and  Hades  was  a  well  known  an 
accepted  truth  among  the  Mysteries,  and  that  in  thtf? 
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above  fragment  we  find  it  in  the  very  act  of  paseing 
into  the  philosophy  of  the  Eplieeian.  How  much  truth 
is  there  in  this  ?  So  little  that  there  is  no  record  of  the 
identity  of  tliese  two  gods  before  the  time  of  Hera- 
clitus.  Later,  to  be  sure,  something  of  the  kind  ap- 
pears. Dionysus  represented  at  least  five  different 
gods,  and  in  different  times  and  places  seems  to  have 
been  identified  with  most  of  the  principal  deities.  In 
Crete  and  at  Delphi  we  hear  of  Zagreus,  the  winter 
Dionysus  of  the  lower  world.  No  doubt  other  instances 
might  be  shown  where  Dionysus  was  brought  into 
some  relation  or  other  with  a  chthonian  deity.  But 
Heraclitus,  if  he  had  wished  to  develop  a  philosophy 
from  the  alternation  of  summer  and  winter  and  the 
mystic  symbolism  of  life  and  death  therein  contained, 
would  hardly  have  chosen  so  dubious  an  expression  of 
it  as  the  unity  of  Dionysus  and  Hades.  We  have  no 
reason  to  regard  this  as  anything  else  than  one  of  the 
many  paradoxical  statements  which  he  loved,  of  his 
law  of  opposites.  Indeed,  the  genesis  of  this  law  is  not 
BO  obscure  that  we  need  to  force  it  out  of  a  hidden 
mystic  symbolism.  Zeller  in  his  introduction  to  Greek 
philosophy  has  well  said  that  "  philosophy  did  not 
need  the  mjrth  of  Kore  and  Demeter  to  make  known 
the  alternation  of  natural  conditions,  the  passage  from 
death  to  life  and  life  to  death  ;  daily  observation  taught 
It"  (Vol.  1,  p.  60). 

The  intrinsic  weakness  of  Pfleiderer's  position  is 
best  seen  when  he  attempts  to  pass  to  the  doctrine  of 
the  flux.  It  taxes  the  imagination  to  see  how  the 
identity  of  life  and  death  should  lead  to  the  universal 
principle  zdi^za  'j^coosi  xal  uy^ff  /i^vw,  Pfleiderer  would 
have  us  believe  that  the  eternal  flux  was  a  subordinate 
thought — a  mere  picture  to  help  the  mind  to  conceive 
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the  priznarT'  metaphyaii^  tnith  of  ^le  imit5  of  opgb- 
iites.    We  havia  already  aU^npted  to  show  that  anr 
fir¥phmiitmn  of  the  Heraclitic  phfloaopfaj  mast  be  wrong 
wiiieh  reduces  the  doctrine  of  tiheflttx  to  a  soborfinalt 
position.     H^re  it  in  svAdent  to  add  Chat  if  Heraclxtoa 
bad  been  seeking  a  pirCare  to  illnatrate  the 
endnzaace  of  life  even  in  deaths  aod  the  rational  i 
aad  banaon J  of  opposite  powers,  be  eoo£d  not  poastbiy 
bare  chosen  a  more  vmf octosate  fij^ore  than  the  e^^r- 
flowing-  rirer  into  which  one  eaanot  rtep  twice,    Pflei- 
derer.  in  aajini;  thai  Heraclitnachoee  the  picture  of  the 
evanescence  of  things  to  illastraSe  bis  law  of  oppMHn 
^and  the  esyiaxmne^  of  life,  seems  to  bare  forgottoi 
that  oa  a  preTioua  page  i. above,  p.  603)  be  8akl  that  At 
hopeless  creed  of  the  masses,  against  which  the  Efdie- 
siaa  was  trying  to  e:3tablish  the  triumph  of  1^,  saw 
aoi  too  mach  permanence  and  constancy  in  the  wykU, 
hot  too  little. 

We  are  forced,  therefore,  to  conclude  not  oiUy  that 
Pfleiderer  haa  failed  to  cwtahHsh  any  especial  depend- 
ence of  Heraclitos  opoa  tbe  re^^ioik  of  the  QreA  Mys- 
tarisa,  bat  also  that  hk  supposed  discovery  that  we 
have  here  a  metaphysical  pbiliMopby  developed  from 
the  material  ftfinciple  c£  tbeoecSIttting  identity  of  life 
and  death,  is  aa  iBiiiBurfiiw  vJthoeEt  besis  in  fact. 

Li  redeesning  the  fTphfaian  from  the  charge  c^  pessi- 
flrism,  Pfieiderer  has  done  a  good  work.  But  here 
a^fthi  be  has  goae  too  far,  in  finding  not  0BI7  a  wi^ 
ggeondedratioaaleptiBUBmm  the  doctrine  of  a  world- 
ruling  Order,  bat  also  a  practical  optimism  in  the  idea 
of  the  ukdejitructifHlity  of  li/e^  an  idea  which,  atthoogfa 
^  appears  on  every  page  of  Pfleiderer's  book^  is  not  to 
be  found  in  any  saying  <tf  Heradxtos  or  in  any  record 
o<  bis  philosophy. 
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Section  n.— Reconstructive. 

I. 

Having  examined  the  four  preceding  fundamentally 
different  views  of  the  philosophy  of  Horaclitus,  and 
having  discovered  that  the  opinions  of  modern  critics 
on  the  tenor  of  this  philosophy  furnish  a  new  and  un- 
expected illustration  of  Heraclitus'  own  law  of  abso- 
lute instability,  it  remains  to  be  considered  whetlier  it 
is  possible  to  resolve,  as  he  did,  this  general  diversity 
into  a  higher  unity,  and  in  this  case  to  verify  his  law 
that  in  all  opposition  there  is  harmony.  If  such  a 
unity  is  sought  as  that  attempted  by  Lassalle,  Schuster, 
and  Pfleiderer,  it  may  be  said  at  once  that  the  task  is 
impossible.  All  such  ambitious  attempts  in  construc- 
tive criticism  in  the  case  of  Heraelitus  are  certain  to 
result,  as  we  have  seen,  in  over-interpretation,  and 
while  they  may  leave  a  completed  picture  in  the  mind 
of  the  reader,  they  do  not  leave  a  true  one.  Not  only 
is  such  a  unified  view  of  the  philosophy  of  the  Ephe- 
sian  imattainable,  but  it  is  imnecessary.  It  is  quite 
certain  that  bad  we  before  us  his  original  book  in  its 
entirety,  we  should  find  therein  no  fully  consistent 
system  of  philosophy.  Yet  it  is  just  this  fact  that 
modem  critics  forget.  While  they  point  out  errors 
and  contraflictions  by  the  score  in  the  books  of  their 
fellow  critics,  they  allow  for  no  inconsistencies  on  the 
part  of  the  original  philosopher.  Presuppositions  of 
harmony  between  all  the  sentences  of  an  ancient 
writer  have  led  to  much  violence  of  interpretation. 
Our  interest  in  Heraelitus  is  not  in  his  system  as  such, 
but  in  his  great  thoughts  which  have  historic  signifi- 
cance.    These  we  should  know,  if  possible,  in  their 


phet.  Ab  the  prophets  of  Israel  hurled  their  messages 
in  actual  defiance  at  the  people,  hardly  more  does  the 
Ephesian  seem  to  care  how  his  words  are  received,  if 
only  he  gets  them  spoken.  Xot  more  bitter  and  mis- 
anthropic is  Hosea  in  his  denunciation  of  the  people's 
sins  Ccp.  eh.  iv.  1,2  ff.),  than  is  our  philosopher  in  hia 
contempt  for  the  stupidity  and  dullness  of  the  masses. 
At  tlie  very  opening  of  his  book  he  says,  from  his  lofty 
position  of  conscious  superiority  :  "  This  Law  which  I 
unfold,  men  insensible  and  half  asleep  will  not  hear, 
and  hearing,  will  not  comprehend''  C^rag.  2 ;  cp.  frags. 
3,  5,  D4,  05). 

Now  what  was  the  prime  error  of  the  jwople  which 
so  aroused  the  Ephesian,  and  what  was  the  message 
which  he  had  to  deliver  to  them  ?  Zeller  is  wrong  in 
saying  (Vol.  1,  p.  578)  that,  according  to  Heraclitus,  the 
radical  error  of  the  people  was  in  attributing  to  things 
a  p(?nnanence  of  being  which  they  did  not  possess.  In 
no  passage  does  he  censure  the  people  for  this.  What 
he  blames  them  for  is  their  infienfiihtlittj,  for  looking 
low  when  they  ought  to  look  high — in  a  word,  for 
blindness  to  the  Divine  Law  or  the  Universal  Reason 
(frags.  2,  3,  4,  51,  45,  14).  He  blames  them  for 
not  recognizing  the  beauty  of  strife  (frag.  43),  and 
the  law  of  opposites  (frag.  45).  He  blames  them 
for  their  grossness  and  beastliness  (frags.  86,  HI), 
Finally,  he  blames  them  for  their  immorality  (frag. 
124),  their  silliness  in  praying  to  idols  (frag.  120), 
and  their  imbecility  in  thinking  they  could  purify 
themselves  by  sacrifices  of  blood  (frag.  130).  We 
see  therefore  how  wholly  impossible  it  is  to  under- 
stand Heraclitus  unless  we  consider  the  ethical  and 
religious  character  of  his  mind.  Thus  Zeller,  in  as  far 
as  he  has  attempted  to  give  us  a  picture  of  Heraclitus* 
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^Tvtan,  b»  failed  bf  atvtiBc  witk  tiie  doctrine  of  the 
tezaodoTerioofciBStlierriigioiMnalrrv.  ThiBiBBAt 
to  mj,  m  Pflodonr  hm  doM^  tint  tiM  tex  wm 
raereiy  «  aegative  twrhing,  9ext  to  the  neogutun 
of  tb«  Eternal  Law,  H  was  the  most  pwUtife  of  bis 
toeiptifiigB,  aod  was  the  gniiiDd  of  his  iafloanee  190a 
anbaequent  tboa^L  Am  smch  it  is  of  chief  mtateBt  to 
na;  botaa  faraflwewishtogetapKtneof  Hene^oi 
hiaaelf,  we  must  think  first  of  his  rdigioiis  and  ethical 
oC  d^Murture.  Thns  the  eoaAesft  of  Heradstos' 
to  his  coantnrmen  was  Hkieai,  It  waa  a 
caU  to  men  ererywhere  to  uyxke  up,  to  purify  their 
^Of^ipatn  ^"^x^f  and  see  things  in  their  reality. 

What  now  Was  this  reality  which  he  with  his  finer 
in^^t  saw,  but  which  ruder  aools  were  blind  to? 
This  brings  us  to  the  theoretical  side  or  the  philo- 
aophical  content  of  Heractttoa'  naeeaage.  Here  oocnee 
hi  the  oootribntion  of  TeidaiSQer,  who,  as  we  saw, 
cleariy  pointed  out  that  the  great  new  thought  of  the 
Kpbeeian  was  the  unity  t  a  the  manifold,  as  oppoeed  to 
the  nnity  over  against  the  manifcrfd,  tan^^ht  by 
Xenophaaes.  It  was  the  unity  of  opposition,  the 
harmony  of  strife.  It  was  Order  immanent  in  cease- 
less change.  To  use  a  phrase  of  Campbell's,  "  The 
Idea  of  the  unirerse  implies  at  once  abaolnte  activity 
and  perfect  law"*  (Plat.  Theaet.  Appendix,  p.  J44).  This 
was  the  central  tfaoug^ht  of  Reraclitus,  *'  the  grandeur 
of  which,"  says  Campbell,  "  was  far  beyond  the  com- 
prehension of  that  time/'  But,  it  may  be  said,  if  we  j 
have  rightly  apprehended  Heraclitus*  poeitioa  as  ^^1 
prophet  and  preacher,  this  was  rather  strong  meat  t^^ 
feed  the  masses.  But  the  rru/Jnoi  with  Ueraclitus  was  a 
▼ery  broad  term.  It  included  everybody.  The  arro- 
gance of  this  man  was  sublime.    Neither  Homer  nor 
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Hesiod  nor  Pythagoras  nor  Xenophanes  escaped  his 
lash  (cp.  frags.  IG^  17,  119,  114).     He  had  especially 
in  mind  the  so-called  "  men  of  repute,"  and  said  they 
were  makers  and  witnesses  of  lies  (cp.  frag.  118).   The 
whole  male  population  of  Ephesus,  he  said,  ought  to 
be  hung  or  expelled  on  account  of  their  infatuation 
and  blindness  (cp.  frag.  114).      Addressing  such  an 
audience,  indeed,  his  message  had  to  be  pitched  high. 
We  have  in  the  Ephesian  sage  a  man  who  openly 
claimed  to  have  an  insight  superior  to  all  the  world, 
and  the  history  of  thought  has  vindicated  his  claim. 
F\irthermore,  it  must  be  remembered  that  Heraclitus 
did,  in  a  measure,  try  to  make  the  world-ruling  Law 
intelligible.     Ho  pictured  it  now  as  Justice,  whose 
hau(bnaids,  the  Erinyes,  will  not  let  the  sim  overstep 
his  bounds  (frag.  29) ;  now  as  Fate,  or  the  all-determin- 
ing Destiny  (Stobaeus,  Eel.  i.  5,  p.  178  ;  cp.  frag.  63) ; 
now  as  simple  Law  (frags.  23,  Jil),  now  as  Wisdom 
(frag.  65),  intelligent  Will  (frag.  ID),  God  (frag.  36), 
Zeua  (frag.  G5).    Respecting  the  latter  term  he  ex- 
pressly adds  that  it  is  misleading.    So  we  see  that 
Heraclitus  did  what  some  modern  philosophers  have 
been  blamed  for  doing— he  put  his  new  thoughts  into 
old  religious  formulas.    But  it  was  more  justifiable  in 
the  case  of  the  Ephesian.     He  did  so,  not  to  present  a 
semblance  of  orthodoxy,  but  to  try  to  make  his  idea 
intelligible.    In  fact,  Heraclitus,  no  less  than  Xeno- 
phanes, was  a  fearless,  outspoken  enemy  of  the  popular 
anthropomorphisms.     "  This  world,  the  same  for  all,'* 
he  says,  *'  neither  any  of  the  gods  nor  any  man  has 
made,  but  it  always  was,  and  is,  and  shall  be,  an  ever 
living  fire,  kindled  and  quenched  according  to  law  ** 
(frag.  20;  cp.  frag.  126). 
At  this  point  it  is  natural  to  ask  ourselves  what, 
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iDore  exactly  considered,  Heruclitttt  meant  by  his  Vta- 
▼ereal  Order,  his  Divine  Law,  xooA^  ^^^r^*  etc  TW* 
inquirr  fair  criticism  will  probably  not  allow  us  to 
answer  more  concisely  than  has  already  been  done. 
We  have  found  ample  reason  for  rejecting  the  aotioB 
that  it  was  of  a  logical  nature,  or  any  objectifirat^ow  <rf 
that  which  is  inherent  in  human  thoogfat.  Te*  H 
not  without  human  attributes.  As  fiery  easeDeOy, 
was  identified  with  the  universe  and  became 
materiaL  As  Order,  it  approached  the  idea  of  punv 
mathematical  Relation  or  Form  (cp.  frag.  23,  and  Zd- 
ler,  Vol.  1,  p.  628,  3.  and  6*0).  As  Wisdom,  it  was  inc- 
tured  as  the  intelligent  power  or  efficient  forc«  that 
produces  the  Order.  When  we  reflect  what  difficolty 
even  at  the  present  day  we  find  in  answering  the 
simple  question.  What  is  Order  ?  we  are  less  surprised 
to  find  that  the  Epbesian  philosopher  did  not  always 
distingui&h  it  from  less  difficult  conceptions.  We  are, 
however,  surprised  and  startled  at  the  fdgnificanoe  of 
the  thought  which  this  early  Greek  so  nearly  forma- 
lated,  that  the  one  permanent,  abiding  element  in  a 
universe  of  ceaseless  change  is  mathematiea]  relation. 
At  any  rate,  while  recognizing  the  want  of  perfect 
consistency  and  coordination  in  Heraclitus*  system 
here»  we  shall  be  helped  by  keeping  this  in  mind^  that 
the  system  was  pure  pantheism.  Too  much  stress  can- 
not be  laid  upon  Teichmtiller's  exposition  of  the  history 
of  the  idea  of  Transcendent  Keason,  which  first  arose, 
not  in  Heraclitus,  but  in  Anaxagoras.  To  the  latter 
belongs  the  credit  or  the  blame,  whichever  it  may  be, 
of  taking  the  first  step  towards  the  doctrine  of  imma- 
teriality or  pure  spirit,  which  has  influenced  not  only 
philosophy,  but  society  to  its  foundations  even  to 
the  present  day.     Heraclitus  was  guiltless  of  it.    To 
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him  the  world  intelligence  itself  was  a  part  of  the  world 
material — itself  took  part  in  the  universal  change. 

In  cloBe  connection  with  the  Heraolitic  Universal 
Order  stands  the  doctrine  of  atrife  as  the  method  of 
the  evolution  of  the  world,  and  the  doctrine  of  the  har- 
mony and  ultimately  the  unity  of  opposites— thoughts 
which  were  not  only  central  in  Heraclitus'  system, 
but  which,  being  too  advanced  for  his  time,  have 
waited  to  be  taken  up  in  no  small  degree  by  modem 
science.  It  is  unnecessary  to  repeat  here  the  explana- 
tions of  Schuster  (above,  pp.  574,  575),  and  particularly 
of  Teichmiiller  (above,  p.  58fi),  which  we  found  to  indi- 
cate the  correct  interpretation  of  these  thoughts.  These 
principles  are  to  Heraclitus  the  mediation  between 
absolute  change  and  perfect  law.  That  which  appears 
to  the  senses  as  rt>st  and  st-ahility  is  merely  the  tempo- 
rary equilibrium  of  opposite  striving  forces.  It  is  har- 
mony by  tension  (cp.  frags.  45,  43,  46),  This  law, 
elementary  in  modern  physics,  is  yet,  as  we  shall  pres- 
ently see,  not  the  whole  content  of  the  Heraclitic 
thought,  although  it  is  its  chief  import.  But  in  the 
equilibrium  of  opposite  forces  we  have  at  least  relative 
rest,  not  motion.  And  of  molecular  motion  Heraclitus 
knew  nothing.  How  then  did  he  conceive  of  apparent 
stability  as  absolute  motion  ?  This  question  supposes 
more  exactness  of  thought  than  we  look  for  in  the 
Ephesian.  The  eternal  flux  was  more  generally  con- 
ceived as  absolute  perishability.  Nothing  is  perma- 
nently fixed.  All  is  involved  in  the  ceaseless  round  of 
life  and  death,  growth  and  decaj'.  Strictly,  however, 
there  is  no  contradiction  here,  since  the  rest  of  balanced 
forces  is  only  relative  rest.  It  is  possibly  not  going 
too  far  to  accept  an  illustration  given  by  Ernst  Laas 
I     (Idealiemus  u.  Positivismus  1,  p.  300)  of  Heraclitus' 
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conception  of  absolute  ch&nge  under  ihe  dombuco  d 
law.  He  compares  it  to  the  actual  path  of  our  planAs^ 
which  more  neither  in  circlee  nor  in  exact  eDipeea,  bat 
under  ibe  influence  of  the  aStractiTe  f arocB  of  moons 
and  of  other  planets,  or  of  cocnels,  coMtimiaBy  diange 
both  their  course  and  their  relocitr,  and  jet  all  accord- 
ing to  law. 

In  addition  to  the  explanations  now  given,  how- 
erer,  there  is  something  more  to  be  said  concerning 
the  unity  or  Bameness  of  opposites.  This  teaching  is 
verr  prominent  in  the  Heraclitic  fragments  \pp,  fxags. 
35,  3G,  3<*,  43,  4o,  46,  52,  57,  58,  59,  67,  78).  TW* 
prominence  was  no  doubt  less  in  the  oii^nal  work,  as 
the  paradoxical  character  of  these  sayings  haacnooiir- 
aged  their  preservation.  But  all  the  critics  hare  faiM 
to  notice  that  we  have  in  these  fragments  two  distinct 
classes  of  oppositions  which,  though  confused  in  Heta- 
clitUB*  mind,  led  historically  into  different  paths  of 
development.  The  first  is  that  unity  of  oppoaitec 
which  results  from  the  fact  that  they  are  endlessly 
passing  into  one  another.  It  must  not  be  forgoiteD 
that  this  is  a  purely  physical  opposition,  as  has  been 
pointed  out  by  Zeller,  Schuster  and  others,  in  refuta- 
tion of  the  opinion  of  Lassalle,  who  fancied  that  he 
had  found  here  a  Hegelian  logical  identity  of  contn^ 
dictories.  As  examples  of  this  class  of  opposlUoci 
may  be  mentioned  the  identity  of  day  and  nigfht  (frag, 
35),  gods  and  men  (frag.  67),  alive  and  dead,  asleep  and 
swake  (frag.  78).  The  identity  of  these  o]^>06itio&s 
mewis  that  they  are  not  in  themsdves  abiding  ccmdi- 
tionSf  but  are  continually  and  reciprocally  passing 
into  one  another.  As  Heraclitus  plainly  says,  they  are 
the  same  because  they  are  reciprocal  transmutations 
of  aach  other  (frag.  78).     But  now  we  have  another 
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class  of  opposites  to  which  this  reasoning  will  not 
apply.  "Good  and  evil,"  he  says,  "are  the  same" 
(frag.  57).  This  is  simply  that  identity  of  opposites 
which  developed  into  the  Protagorean  doctrine  of 
relaiiinty.  The  same  thing  may  be  good  or  evil 
according  to  the  side  from  which  you  look  at  it.  The 
passage  from  Hippolytus  (Ref .  haer.  ix.  10  ;  cp.  frag. 
63,  sources)  states  the  doctrine  of  relativity  as  plainly 
as  it  can  be  stated.  "  Pure  and  impure,  he  [Heraclitus] 
says,  are  one  and  the  same,  and  drinkable  and  undrink- 
able  are  one  and  the  same.  *  Sea  water,'  he  says,  *  is 
very  pure  and  very  foul,  for  while  to  fishes  it  is  drink- 
able and  healthful,  to  men  it  is  hurtful  and  unfit  to 
drink.*  "  (Compare  the  opposition  of  just  and  imjust, 
frag.  61  ;  young  and  old,  frag.  78 ;  beauty  and  ugli- 
ness, frag.  99  ;  cp.  frags.  104,  98,  60,  61,  61,  63.)  This 
simple  truth  is  so  prominent  in  the  Heraclitic  sayings 
that  we  see  how  Schuster  could  have  mistaken  it  for 
the  whole  content  of  the  theory  of  opposites  and  ig- 
nored the  more  important  doctrine  of  the  other  class. 
We  see  further  that  Plato's  incorrect  supposition  that 
the  Protagorean  subjectivism  was  wholly  an  outgrowth 
of  the  Heraclitic  flux,  resulted  from  his  insufficient 
acquaintance  with  the  Ephesian's  own  writings.  It 
was  a  characteristic  of  Heraclitus  that,  in  a  degree 
surpassing  any  other  philosopher  of  antiquity,  and 
comparable  only  to  the  discoveries  of  Greek  mathema- 
ticians and  of  modern  physical  philosophers,  he  had  an 
insight  into  truths  beyond  his  contemporaries,  but  he 
knew  not  how  to  coordinate  or  use  them.  Having  hit 
upon  certain  paradoxical  relations  of  opposites,  he 
hastened  to  group'  under  his  new  law  all  sorts  of  oppo- 
sitions. Some  that  cannot  be  included  under  either  of 
the  above  classes  appear  in  a  passage  from  Aristotle 
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(de  Mundo,  6,  p,  396  b  12 ;  cp.  frag.  59,  sources ;  cp. 
Eth.  Eud.  vii.  l,  p,  1235  a  26  ;  frag.  43),  where  in  the 
case  of  the  opposites  sharps  and  flats,  male  and  female, 
the    opposition  becomes  simple  correlation  and 
unit3%  harmony. 

The  order  of  treatment  brings  us  now  to  the  H< 
clitic  flux,  but  we  have  been  compelled  so  far  to  anti* 
cipate  this  in  discussing  the  Universal  Order  and  the 
Law  of  Opposites  that  but  one  or  two  points  need  be 
considered  here.  As  we  have  seen  in  the  studjr  of 
Schuster  and  Teichmuller,  the  Heraclitic  doctrine  of 
the  flux  was  a  thoroughly  radical  one.  Heaven  and 
earth  and  all  that  they  contain  were  caught  in  its  fatal 
whirlpool.  It  exempted  no  immortal  gods  of  the  poets 
above  us,  no  unchangeable  realm  of  Platonic  idea* 
around  us,  no  fixed  Aristotelian  earth  beneath  os. 
It  banished  all  permanence  from  the  universe,  and 
banished  therewith  all  those  last  supports  which  men 
are  accustomed  to  cling  to.  It  introduced  alarm  into 
philosophy,  and  set  men^  even  to  the  present  day, 
asking,  Wliat  can  be  saved  from  this  general  wreck  ? 
What  is  there  absolutely  permanent  in  the  universe? 
This  question,  as  we  have  seen,  did  not  trouble  Hera- 
clitus  himself,  for,  consistently  or  inconsistently,  he 
had  a  foimdation  rock  in  his  tTniversal  Ijaw,  Reason 
or  Order,  which  was  liis  theoretical  starting-point. 
Furthermore,  concerning  the  flux,  it  is  doubtful 
whether  he  ever  pictured  to  himself  such  absolute 
instability  as  his  words  imply. 

But  we  are  tempted  to  ask,  Is  his  system  here 
really,  as  it  first  appears,  inconsistent?  Mr.  Borden 
P.  Bowne  in  his  Metaphysics  (p.  439)  says  that  the 
Heraclitic  theory  of  clmnge  thus  extremely  conceived 
*'  is  intelligible  and  possible  only  because  it  is  false." 
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Let  UR  look  at  Mr.  Bowne's  argument.  He  has  firat 
shovni  in  the  same  chapter  that  the  Eleatic  conception 
of  rigid  being  without  change  is  iinpossible,  since  in  a 
world  of  absolute  fixity,  even  the  illusion  of  change 
would  be  impossible.  Furthermore,  he  has  shown  that 
the  vulgar  conception  of  changeless  being  with 
changing  states  is  untenable,  since  the  "state  of  a 
thing  expresses  what  the  thing  is  at  the  time." 
Changing  states  would  be  uncaused  and  undetermined 
except  as  the  being  changes.  There  can  be  therefore 
no  fixed  useless  core  of  being.  In  general  there  is  no 
changeless  being.  All  is  change,  all  is  becoming.  Is 
there  then,  he  asks,  any  permanence  or  identity  what- 
ever, or  is  the  extreme  Heraclitic  position  true  ?  It  is 
false.  Why?  Because,  as  in  a  world  of  Eleatic 
fixity,  oven  the  illusion  of  change  would  be  impos- 
sible, so  in  a  world  of  absolute  change,  even  the  appear- 
ance of  rest  would  be  impossible.  There  must  bo  some 
abiding  factor,  that  change  may  be  known  as  change. 
There  must  be  something  permanent  somewhere  to 
make  the  notion  of  flow  possible.  This  permanent 
something  Mr.  Bowne  finds  in  the  knowing  subject — 
the  conscious  self.  Having  proceede<i  plainly  up  to 
this  point,  here  he  becomes  mystical.  The  permanence 
of  the  conscious  self,  ho  continues,  does  not  consist  in 
any  permanent  substance  of  the  soul.  The  soul  forever 
changes  equally  with  other  being.  The  permanence 
consists  in  memory  or  self-consciousness.  "How  this 
is  possible,"  he  says,  *'  there  is  no  telling,"  The  per- 
manence and  identity  of  the  soul  consists,  however, 
only  in  its  ability  "  to  gather  up  its  past  and  carry  it 
with  it." 

In  this  sirgunaent,  Mr.  Bowne's  first  fallacy  is  in 
Baying  that  in  a  world  of  absolute  change  there  must 
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be  some  permanent  factor  in  order  that  the  change 
itself  may  he  known.  This  is  meaningless.  Perma- 
nent an  rvi^rds  what  ?  Permanence  as  regards  other 
moving  factors  is  simply  relative  difference  of  change. 
Mr.  Bowno  seems  to  have  committed  the  primitive 
error  of  supposing  that  because  all  things  seem  to 
move,  he  alone  is  fixed — like  the  earth  in  the  Ptole- 
maic astronomy.  According  to  his  argument,  if  he 
were  in  a  moving  car  and  should  meet  another  moving 
car,  the  perception  of  movement  would  be  impossible. 
His  reasoning  assumes  that  by  absolute  change  is 
meant  uniform  change  all  in  one  way,  which  would 
not  be  change  at  all,  but  absolute  fixity.  Difference 
is  the  essential  element  in  chEUige,  and  difference  is 
all  that  is  necessary  to  the  idea  of  change.  The 
assumption  of  permanent  personality  in  order  to  make 
change  itself  possible  is  unnecessary.  Mr.  Bowue  says 
that  what  constitutes  permanence  in  the  conscious 
self  is  its  ability  to  gather  up  its  past  and  carry  it  with 
it.  But  a  stratifying  rock  or  growing  tree  gathers 
up  its  past  and  carries  it  with  it.  But  the  apparent 
permanence  in  the  case  of  the  rock  or  tree  is  a  tempo- 
rarily abiding  form  or  temporarily  abiding  spacial 
relations.  The  apparent  permanence  of  personality 
may  similarly  consist  wholly  in  a  temporarily  abiding 
form  or  relation,  must  in  fact  consist  in  this,  since 
Mr.  Bowne  rejects  any  abiding  soul  substance.  But 
temporarily  abiding  relations,  the  extreme  Ueracli- 
teans  do  not  deny,  certainly  not  Heraclitus,  to  whom 
apparent  re.<5t  was  due  to  the  temporary  equilibrium 
of  opposite  balancing  forces.  We  conclude,  therefore, 
that  Mr.  Bowne's  charge  of  falsity  against  the  theory 
of  the  Heraclitic  flux  is  not  well  substantiated.  Here 
as  ever  we  see  the  difference  between  modem  and 


ancient  philosophy.  The  former  looks  within^  the 
latter  without.  Mr.  Bowne  seeks  the  abiding  within 
himself.  Heraclitus  looked  away  from  himself  to  the 
Universal  Order  without,  which  determined  all  things 
and  himself. 

But  though  the  Heraclitic  absolute  flux  is  vindicated 
from  objections  of  the  above  character,  the  question 
still  remains  imanswered  whether  the  doctrine  is  con- 
sistent with  his  conception  of  absolute  Order.  Did 
not  Heraclitus  make  the  common  mistake  of  hyposta- 
sizing  law  ?  Did  he  not  conceive  of  law  as  something 
by  which  the  action  of  things  is  predetermined,  rather 
than  as  a  mere  abstraction  from  the  action  of  things  ? 
No  doubt  he  did  oven  worse  than  this,  for  he  ascribed 
to  his  xoeub^  X^o^t  attributes  which  led  Bernays  and 
Teichmiiller  to  believe  that  it  was  a  self-conscious 
being,  (a  conclusion  questioned  by  Zeller,  Vol.  1,  p. 
609,  3).  But  yet  again  he  saved  his  consistency  here 
by  identifying  his  Absolute  with  fire  and  thereby 
bringing  it  after  all  into  the  all-consuming  vortex  of 
endless  change.  But  in  the  face  of  this  all-embracing 
flux,  the  one  idea  which  stands  out  most  prominent  in 
Heraclitus  is  the  deep  ratiimalifcy  of  the  world — the 
eternal  Order.  Nor  in  the  last  analysis  are  these  two 
at  variance,  for  any  world  must  be  rational  to  the 
beings  in  it,  for  the  rationality  of  the  world  to  us  is 
only  our  adaptation  to  the  world,  which  is  involved  in 
the  very  fact  of  our  existence. 

Concerning  the  cosmogony,  it  is  worth  while  to  re- 
call the  suggestive  thought  contained  in  the  yprjtj/toff'jwij 
and  xoftoc  of  Heraclitus.  In  our  examination  of  Schus- 
ter *a  work  we  found  reason  to  believe  that  the  word 
jyjijtf/iOtf'jwp,  which  we  may  render  '*  craving  "  or  "  long- 
ing," was  used  by  the  Ephesian  to  denote  the  charac- 


11.  PATRICK : 

ter  of  the  impulse  or  motive  force  by  which  the  primi- 
tive world  matter  or  fire  evolved  itself  into  the  world 
of  individual  things.  The  records  are  too  meagre  to 
warrant  much  enlargement  upon  this  idea  ;  neverthe- 
less it  is  important  historically  and  in  itself  interesting. 
It  is  the  beginning  of  that  line  of  thought  which  finds 
the  analogy  to  the  original  motive  or  creative  power  of 
the  universe,  not  in  man^a  intellectual  but  in  his  emo- 
tional nature,  not  in  pure  thought  but  in  pure  desire. 
It  is  opposed  to  the  conception  of  Aristotle  that  the 
absolute  first  mover  is  pure  intellect,  the  thought  of 
thought  (vor^ae^  ^^ojjaeatz),  and  to  the  modem  German 
enlargement  of  the  same  which  began  with  the  intel- 
lectual monads  of  Leibniz.  On  the  other  band,  it  is 
in  agreement  with  the  idea  brought  out  by  Plato  in 
his  Symposium,  the  idea  of  Love  as  the  source  of  devel- 
opment and  immortality,  and  it  reminds  us  later  of 
PtotinuB,  who  refuses  to  predicate  thought  or  reason  of 
the  One  but  identifies  it  with  the  Good.  The  Hera- 
clitic-Platonie  notion  is  no  less  anthropomorphic  than 
the  Aristotelian-Leibuizian  ;  but  if  the  human  mind 
must  furnish  forth  some  faculty  to  be  singly  hyposta- 
eized  into  God,  we  much  prefer  the  richer  emotional 
Bide  to  that  of  pure  dry  intellect  or  reason. 

Wo  come  now  to  the  Heraclitic  ethics,  the  freshest 
and  most  vital  part  of  his  philosophy,  but  most  misun- 
derstood by  all  the  critics.  The  practical  ethical  rule 
with  Hcraclitus  is  to  follow  the  law  of  the  state, 
which  again  is  dependent  upon  the  Divine  Law  (frags. 
91,  100).  From  his  standpoint  this  agrees  with  his  in- 
junction to  live  according  to  Nature  (frag.  107).  More 
broadly  stated,  men  should  follow  the  Universal  as 
opposed  to  individual  whims.  "  The  Law  of  Keaaon 
is  common,  but  the  majority  of  people  live  as  though 
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they  had  an  understanding  of  their  own  "  (frag.  92), 
This  leads  us  directly  to  the  theoretical  ethical  prin- 
ciple which  lay  at  the  root  of  all  Heraclitus'  philosophy, 
and  which  we  have  outlined  above  (p.  CI 7)  in  defining 
his  starting  point  as  that  of  a  preacher  and  prophet. 
The  highest  good  was  not  contentment  (fjap^arr^irtc),  a 
statement  taken  from  a  single  indefinite  passage  in 
Clement  of  Alexandria  (Strom,  ii.  21,  p.  417 ;  Clement 
is  followed  by  Theodoretus,  iv,  p.  984,  ed.  Halle),  and 
which,  though  adopted  by  Zeller,  is  as  silly  and  imiK)s- 
sible  as  the  better  authenticated  Btatement  that  Hera- 
clitus wept  over  every  thuig.  Such  an  ethical  principle 
is  at  variance  with  every  sentence  of  the  EpheBian, 
He  continually  exhorts  men,  as  we  liave  seen,  to  arise, 
get  out  of  their  lethargy  and  wake  up.  His  most 
pimgent  sarcasm  is  directed  against  the  people  who 
are  in  a  state  of  indifiference,  sleepiness,  eontoutraent 
(frags.  2, 3,  5,  94,  95,  etc.).  The  highest  good  with  Hera- 
clitus, therefore,  is  the  greatest  intellectually  activity, 
the  greatest  recfptirity  to  the  divine  reason  around 
us,  the  greatest  freedom  from  individual  peculiarities 
and  the  greatest  possession  of  that  which  is  universal. 
"  Human  nature,"  he  says,  "  does  not  possess  under- 
standing, but  the  divine  does  "  (frag.  HC).  We  must 
look  away  from  ourselves  to  Nature  around  us.  We 
must  follow  the  universal  Reason  therein  expressed. 
Proximately  for  men  this  is  best  found  in  the  conmion, 
the  normal,  the  customary,  finally  therefore  in  public 
law. 

It  will  thus  be  noticed  that  we  have  in  Heraclitus 
an  emphatic  expression  of  the  type  of  ethics  peculiar 
to  the  Greeks.  Of  the  individual  he  thought  little. 
"  To  me  one  is  ten  thousand  if  he  be  the  best "  (frag. 
113).    He  blamed  the  Ephesiaus  for  their  declaration 
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of  dEMMMOcracy  (frag.  114).  He  wcnild  not  bwi 
sUe  to  appreciate  tboae  modem  gjrstems  uf  iifliii^ 
which  make  a  mocal  law  out  cf  isdrndnal  ow  aeiwiflg 
and  jtiFtifr  actioDS  hj  good  mteotsooM.  Herscl&tan,  aa 
well  as  psTchologists  of  recent  timea,  aeemed  to  apim- 
ciate  the  dasgers  of  aelf-inrolntion.  His  irhole  syv 
tem  IB  a  pToteet  againct  indiTidual  intoiifisficatioa.  He 
win  Dot  hare  bmb  roll  themselves  into  a  •oooeon  of  a 
aingie  sratenL,  or  revolve  in  the  circle  of  a  single  siet  of 
ideaa.  He  wfll  hare  them  throw  thrmnnlvcD  often  to 
Hm  oosnmon  light,  keep  ever^  eenae  opm  aad  reoe^ 
tire  to  new  unpreeeionB,  and  therehy  attain  tmth, 
which  is  found  in  the  universal  alone. 

The  optimism  which  Pfleiderer  josttfies  for  Hera- 
clituB  does  not  stand  in  contradiction  to  the  nuaatt- 
thropj  that  we  have  found  to  characterize  htm  His 
optimism  was  thoroughly  Leibnizian.  It  was  ffmnnnwl 
optimism,  resulting  in  the  strong  convictioo  tliaft  tiie 
world  is  good,  rational  and  orderiv.  Host  me&,  to  be 
stire,  are  fools,  but  it  is  their  own  fault,  as  they  will 
not  put  themselves  in  right  relation  to  the  worid. 
Gottlob  Mayer,  in  a  pamphlet  entitled  "Heraklit  voo 
Ephesus  und  Arthur  Schopenhauer/'  has  been  at  pains 
to  prove  that  Heraclitus  is  a  Schopeahaner  pfwniiiiiiit. 
We  cannot  regard  his  attempt  as  sncceagfuL  Oar 
study  of  the  Ephesian  philosopher  in  the  (n^eceding 
pages  has  shown  nothing  more  clearly  than  that  the 
logical  result  of  his  metaphysics  is  not,  as  this  author 
claims,  pessimism^  but  quite  the  opposite.  None  of  the 
passages  which  he  cites  (cp.  frags.  86,  55,  S4,  66,  90, 
111 )  can  be  made  to  yield  any  pessimiam  beyond  mis- 
anthropy, unless  possibly  the  one  troaa.  Lucian  (Tit. 
Auct.  c,  U,—G\ffTffS.  Tt  r^  6  aitiv  ^#rw;  ffP.4. 
KAEITOI.  Trai:  ro/^wv,  TTtotn-Jotv,  ifaf*^jmtiK,  cp.  frag. 
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79),  where  Time  is  compared  to  a  child  at  play,  now 
arranging,  now  scattering  the  pebbles.  And  yet  noth- 
ing is  conclusive  from  this.  It  refers  evidently  to 
the  periodic  creation  and  destruction  of  the  world. 
Whether  this  world  building  is  a  pastime  of  Jove,  or 
the  product  of  fate  or  of  love,  makes  no  difference  in 
this  case,  provided  only  the  resulting  world  is  one  well 
disposed  and  rational. 

n. 

What  has  given  rise  to  the  reviving  interest  in  Hera- 
clitus  attested  by  the  monographs  which  have  lately 
appeared  ?  The  modem  world  hardly  hopes  to  get  any 
new  light  from  his  oracular  sayings  gathered  in  muti- 
lated fragments  from  Philo  and  Plutarch,  from  Cle- 
ment and  Origen.  Such  unhoped  for  light,  however, 
as  our  introductory  study  has  shown,  may  for  some 
minds  be  found  breaking  in  after  all.  But  the  interest 
in  the  philosopher  of  Ephesus  is  historical.  The  new 
discovery  of  the  present  half  century  is  that  the  way 
to  study  philosophy  is  to  study  its  history,  and  especi- 
ally its  genesis.  The  passion  for  origins  has  carried 
the  interest  back  to  Greek  philosophy,  and  finally  back 
to  the  beginnings  of  Greek  philosophy.  But  there  is 
still  another  reason  for  going  back.  In  the  confusion 
arising  from  the  fall  of  the  idealistic  philosophy  in 
Germany,  it  was  first  thought  that  it  would  be  neces- 
sary to  return  to  Kant  and  secure  a  new  footing  ;  not 
that  any  new  light  was  seen  emanating  from  Kant, 
but  error  having  arisen,  it  was  necessary  to  trace  it  to 
its  source. 

This  movement  has  neither  been  successful  nor  does 
it  promise  to  be.  In  fact,  there  is  a  certain  weariness 
in  pliilosophy  of  the  whole  modem  subjective  method. 
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v1m>  took  it  for  grautod  that  Nature  was  larger  Ikaa 
man*  have  led  us  back  to  Qreek  phUoeopfay  and 
aspectallT  to  tte  sooreea. 

In  either  ot  theae  aspects  Heractttos  is  important 
He  is  a  perfect,  by  all  means  the  most  perfect,  IDturtmp 
tion  of  those  qualitiea  which  are  usually  supposed  to 
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characterize  the  Greek  mind,  namely,  receptivity,  un- 
prejudiced freedom  of  thought,  love  of  order,  and  trust- 
ful confidence  in  the  unity  of  man  and  Nature.  Of  all 
the  Greek  echooU  these  qualities  were  best  represented 
by  the  Ionian  thinkers  who,  coming  before  what  has 
been  called  "  the  fall  of  man  in  Socrates,"  were  free 
from  the  later  dialectical  disturbances.  And  of  the 
lonians,  Horaclitus,  the  last,  best  incorporates  them. 
But  it  is  in  the  other  aspect  that  the  philosopher  of 
Ephesus  is  most  important,  namely,  in  the  origin  and 
history  of  ideas.  Let  us  notice  summarily  what  has 
come  from  him. 

To  Heraclitus  we  trace  the  philosophy  of  change, 
prominent  in  subsequent  Greek  philosophy  as  Yrp^o/ts^ov^ 
the  indirect  cause  of  the  counter  movement  of  Socrates 
and  Plato  with  its  powerful  determining  influences, 
central  in  modern  times  as  motion  in  the  philonophy 
of  Hobbes  and  the  ground  principle  in  the  important 
system  of  Trendelenburg,  and  finally  in  a  logical  trans- 
formation, prominent  in  both  German  and  English 
thought  as  Werden  or  Becoming.  To  Heraclitus  we 
trace  the  notion  of  Relativity,  the  central  point  in  the 
doctrine  of  the  Sophists,  which  by  withdrawing  every 
absolute  standard  of  truths  threatened  to  destroy  all 
knowledge  and  all  faith,  and  which  sent  Socrates 
searching  for  something  permanent  and  fixed  in  the 
concepts  of  the  human  mind,  and  so  led  to  the  finished 
results  of  Plato  and  Aristotle.  To  Heraclitus  we  trace 
some  of  the  fundamental  doctrines  of  the  Stoics, 
namely,  their  abrogation  of  the  antithesis  of  mind  and 
matter  and  their  return  to  pre-Socratic  monism,  their 
conception  of  Kature  as  larger  than  man  and  his  com- 
plete subjection  to  it,  and  finally  their  doctrine  of  the 
future  conflagration  of  the  world,  later  an  Influential 
factor  in  Christianity. 
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These  were  the  thoughts  which  were  most  important 
in  their  determining  influence  upon  subsequent  philo- 
sophy. The  following,  while  in  themselves  no  less  im- 
portant, were  less  directly  involved  in  the  history  of 
opinion.  Of  these  the  first  is  the  notion  of  Law  and 
Order  absolute  and  immanent  in  the  world,  an  idea  so 
large  that  no  Greek  follower  could  grasp  it,  and  yet 
vital  to  Heraclitus'  system,  for  without  it  his  philo- 
sophy becomes  the  philosophy  of  desperation,  the  source 
among  the  ingenuous  Greeks  of  the  nihilism  of  Gor- 
gias  or  the  universal  doubt  of  the  skeptics,  and  among 
the  brooding  moderns  the  source  of  the  pessimism  of 
Schopenhauer.  To  Heraclitus  again  we  trace,  as 
TeichintiUer  has  shown,  the  closely  related  doctrine  of 
the  inmianence  of  God  in  the  world,  so  that  we  have  in 
him  one  source  of  the  pantheistic  systems.  To  Hera- 
clitus, finally,  we  trace  the  physical  law  of  opposites, 
the  thought  that  all  order  and  harmony  and  apparent 
pennanence  are  thefesult  of  opposite  tension,  the  bal- 
ance of  centrifugal  and  centripetal  forces.  Less  in- 
volved in  the  history  of  philosophy,  though  most  im- 
portant to  Heraclitus,  and  in  themselves  most  interest- 
ing to  us  of  modern  times,  are  his  great  ethical  thoughts 
which  we  have  already  outlined. 

The  determinative  ideas  of  the  Ephesian  may  be 
summed  up  in  a  word  by  saying  that  they  represent 
all  that  way  of  thinking  against  which  Socrates  and 
Plato  raised  the  whole  weight  of  their  authority. 
Without  repeating  here  the  facts,  well  enough  known 
to  everybody,  of  the  Socratic  reaction  in  Greek  philo- 
sophy, we  must  sketch  one  or  two  phases  of  it  in  order 
to  establish  the  influence  and  explain  the  final  defeat 
of  the  HeracUtic  philosophy.  In  Socrates,  Plato,  and 
Aristotle,  philosophy  underwent  a  change  more  radical 
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than  any  other  in  its  history,  a  change  that  was  ulti- 
mately to  revolutionize  all  thought,  and  through  its 
influence  on  Christian  theology,  to  enter  as  a  large 
determining  element  into  all  western  civilization. 
Heraclitus  is  the  representative  of  what  philosophy 
was  before  that  change. 

Socrates  said  he  could  not  understand  the  book  of 
Heraclitus.  That  was  not  strange.  The  Ephesian 
could  have  told  him  the  reason  why.  The  man  who 
could  learn  nothing  from  the  fields  and  trees  (pee 
Plato's  Phaedrus,  p.  330),  who  spent  all  his  time  in 
the  Agora  conversing  with  other  men  about  virtue, 
and  who  never  seemed  to  realize  that  there  was  a 
world  above  the  heads  and  under  the  feet  of  men, 
was  not  likely  to  understanci  the  book  of  Hera<::litu8. 
Could  the  Ephesian  philoHopher  have  taken  the  Atheni- 
an logician  out  and  given  him  a  few  lessons  from  Nature 
at  first  hand,  could  he  have  induced  him  to  desist  for  a 
while  from  his  boring  into  human  intellects  in  search 
of  a  definition,  and  got  his  gaze  lifted  up  to  the  clouds 
and  stars,  and  put  him  in  actual  contact  with  the 
7ttf>tk-foVi  he  would  have  been  an  apter  scholar  with  the 
book.  But  it  is  quite  impossible  even  in  fancy  to 
think  of  these  two  men  together.  The  communer 
with  Nature,  the  stern  misanthropic  sage  and  prophet 
of  Ephesus  had  no  points  in  conunon  with  the  society- 
loving  Athenian  sophist.  They  were  radically  differ- 
ent, and  on  this  difference  hangs  the  secret  of  the 
development  of  philosophy  for  two  thousand  years. 
Socrates  was  not  a  Greek  at  all.  He  denied  the  most 
characteristic  traits  of  his  nation.  He  was  a  modern 
in  many  true  senses.  He  was  a  curiosity  at  Athens, 
and  consequently  verj'  nmch  in  vogue. 
Socrates  represents  the  birth  of  self -consciousness.  In 
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practicing  his  maieuHo  art  to  this  end,  he  little  tbougfci 
that  be  was  ^ving  the  death-blow  to  the  most  beauti- 
ful trait  of  his  eountiymen,  namely,  the  instinctiTe, 
the  unconscious,  the  naSve.  No  doubt  this  new  birth 
had  to  take  place  some  time,  hut  under  Socratei^ 
direction  it  was  premature.  The  old  methods  wen 
not  yet  dead.  Here  historians  of  philosophy  err.  Thej 
say  the  pre-Socratic  philosophers  of  Xature  had  m  vain 
tried  to  solve  the  problems  of  the  world,  and  it  was  high 
time  for  a  critical  philosophy  that  should  begin  with 
man.  In  vain,  indeed  I  Had  the  naturalists  labored  in 
vain  when  the  foundation  of  the  atomic  philosophy  had 
been  laid  in  Abdera,  that  of  mathematics  in  Italy,  and 
a  far-seeing  metaphysics  and  ethics  in  Ephesus  ?  Soc- 
rates and  Ptato  took  fright  too  easily  at  the  Sophists. 
Their  philosophy  would  have  died  with  them.  Not  so 
that  of  Democritus,  Pythagoras,  and  Heraclitus.  Soc- 
rates was  a  professor  of  clear  thinking.  Clear  thinking 
is  in  itself  well,  but  two  solid  centuries  of  clear  think- 
ing from  Descartes  to  Hegel  have  in  modem  times 
ended  in  failure.  We  long  to  know  what  natural 
thinking  would  have  accomplished  if  it  had  been  left 
an  open  field  a  while  longer  in  Greece.  Then  again 
clear  thinking  was  overdone.  It  was.  to  be  sure,  no4 
Socrates'  fault  that  his  method  was  afterwards  abused, 
but  as  a  matter  of  fact  it  took  in  later  history  a  patho- 
logical turn  that  has  resulted  in  wide-spread  e^iK 
Over  self-consciousness,  too  much  inwardness  and 
painful  self-inspection,  absence  of  trust  in  our  instincts 
and  of  the  healthful  study  of  Nature,  which  in  ethics 
are  illustrated  in  modem  questions  of  casuistry,  and 
in  philosophy  in  Cartesian  doubt  and  the  skepticism  of 
Hume,  characterize  our  worst  faults.  The  philoaophy 
and  ethics  of  Heraclitus,  as  we  have  seen,  stood  in 
vital  opposition  to  all  these  traits. 


But  there  was  another  respect  in  which  the  fall  of 
'  man  took  place  in  Socrates.  The  love  of  beauty  and 
|form,  and  particularly  beauty  of  the  human  body^ 
characterized  all  the  Greeks  until  Socrates,  but  char- 
acterizes modem  people  iu  a  relatively  small  degree. 
i  Bocrates  cared  nothing  for  outward  beauty,  but  to  the 
surprise  of  his  fellow-citizens  laid  all  the  emphasis 
upon  moral  beauty.  (We  will  say  he  was  too  large 
hearted  to  have  had  a  personal  motive  for  so  doing.) 
'  It  niay  be  that  the  Greeks  estimated  physical  beauty 
relatively  too  high,  but  tKe  rebound  has  been  too 
great.  Caught  up  by  the  genius  of  Plato  a^d  inten- 
sified by  the  tenor  of  his  philosophy,  and  met  six 
centuries  later  in  Alexandria  by  a  powerful  current 
of  the  same  tendency  from  Judea,  it  effected  the  com- 
plete destruction  of  the  Gi-eek  idea,  and  with  it  of 
course  of  Greek  art.  In  the  medieval  church,  inherited 
moral  deformity  was  a  sin  of  such  extreme  import, 
that  for  it  a  man  was  to  be  forever  damned  ;  but  inher- 
ited physical  deformity  was  not  only  not  a  sin,  but 
often  a  bles-sing,  teaching  him  as  it  did  the  relative 
worthlessness  of  the  earthly  life  and  body.  So  far  was 
the  Greek  idea  reversed  that  the  body,  instead  of  being 
the  type  of  beauty,  became  the  type  of  impurity,  and 
from  being  the  support  of  the  soul,  became  its  con- 
taminator.  The  "flesh,"  indeed,  was  the  symbol  of 
evil.  The  results  in  modem  life  are  only  too  well 
known.  Among  them  may  be  mentioned  the  loss  of 
appreciation  of  the  worth  of  the  present  physical  life 
in  itself,  failure  to  recognize  the  close  connection  of 
soul  and  body,  and  that  the  health  of  the  former 
depends  on  the  health  of  the  latter,  resulting  in  all  the 
strange  devices  to  secure  the  welfare  of  the  soul  in  the 
face  of  persistent  disregard  of  the  laws  of  physical 


beoltb,  or  in  such  attempts  as  that  of  sustaining  the 
mora]  status  of  a  community  where  all  hy^enic  lam 
are  violated.  This  idea  has  been  ground  into  the 
popular  nuLnd  by  so  long  education  that  modem  , 
educators  .find  it  a  serious  problem  how  to  correct  it 
It  is  not  merely  physical  education  that  is  wanted^  bat 
a  reconstruction  of  our  notions  about  the  relation  of 
body  and  mind.  The  Socratic  work  must  be  in  part 
undone,  and  we  must  get  back  more  nearly  to  the  pre- 
Socratic  conception  of  bolancr,  for  to  them  physical  M 
ugUncBs  was  no  less  an  evil  than  moral  ugliness. 

But  tjiere  is  still  another  aspect  of  the  Socratic 
apostasy,  as  important  as  those  we  have  mentioned,  and 
so  far-reaching  in  its  effects  that  it  determines  modern 
thought  even  to  the  lowest  ranks  of  society.  In  this 
movement  begun  by  Socrates,  but  perfected  by  liato 
and  Aristotle,  the  central  thought  of  the  Heracli tic  phi- 
losophy was  denied,  and  denied  with  such  power  that 
now  after  twenty-two  hundred  years  it  hardly  dares 
assert  itself.  We  refer,  of  course,  to  the  Platonic  tran- 
scendentalism. It  was  designed  to  give  the  death-blow 
to  Heraclitus,  and  it  succeeded  ultimately  beyond  the 
wildest  hopes  of  its  fotmders.  Strictly  it  was  begun  by  ■ 
Anaxagoras.  We  have  already  seen  with  Teichmuller 
-how  the  doctrine  of  transcendent  reason  gained  its  first 
jcharacteristic.  Pure  Separation,  in  the  Nous  of  Anax- 
agoras, its  second.  Identity,  in  the  definitive  work  of  M 
Socrates.  But  it  was  Plato  who  elevated  it  into  a 
great  system  and  gave  it  to  the  world  for  a  perpetual 
inheritance.  Finally,  Aristotle,  as  if  the  fates  con*  | 
spired  to  make  this  doctrine  immortal,  took  it  up  and 
adapted  it  to  unpoeticaj  inductive  minds.  Heraclitus 
in  a  wonderful  conception  of  the  world  had  abolished 
every  antithesis  and  enunciated  a  system  of   pure 
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monism.  The  Socratic  school  reversed  his  plan  and  set 
up  a  dualism  of  universal  and  particular,  noumenon  and 
phenomenon,  mind  and  body,  spirit  and  matter,  which 
has  dominated  all  philosophy,  religion  and  literature. 

It  is  with  the  origin  of  this  dualism  that  we  are 
concerned,  not  with  the  familiar  history  of  its  out- 
come, but  yet  we  may  recall  what  to  the  student  of 
philosophy  or  even  of  history  it  is  needless  to  more 
than  mention,  how  this  dualism  fastened  itself  uj>on 
subsequent  thought ;  how  as  realism  and  nominalism 
it  divided  the  schoolmen  ;  hhw  as  mind  and  matter  it 
left  Descartes  in  hopeless  difficulty ;  how  Spinoza 
founded  a  philosophy  expressly  to  resolve  it,  but  buc- 
ceede<l  only  by  the  artifice  of  terms  ;  how  Leibnitz 
solved  the  problem,  though  with  too  much  violence,  by 
use  of  the  same  boldness  with  which  its  founders 
established  it ;  how  Kant  finally  left  the  antithesis 
unexplained  ;  how  again  as  the  material  and  imma- 
terial it  fixed  itself  in  the  psychology  of  Aristotle,  who 
affirmed  as  the  liigher  part  of  the  human  mind,  the 
active  Nous  or  principle  of  pure  immateriality,  cogniz- 
ant of  the  highest  things,  identical  with  the  divine 
Prime  Mover,  and  inamortal,  thus  constituting  for 
man  the  highest  glorification  that  he  ever  received 
from  his  own  hand  ;  how  Thomas  Aquinas,  spokesman 
for  a  powerful  church,  adopted  this  psychology  and  fast- 
ened it  upon  the  modem  popular  world ;  how  finally, 
in  the  sphere  of  religion  proper,  the  transcendent- 
alism of  Plato  has  grown  into  the  belief  iu  pure  Spirit 
and  spiritual  existences,  peopling  heaven  and  earth, 
and  holding  comnmnion  with  matter  and  body,  though 
having  absolutely  nothing  in  common  (if  the  paradox 
may  be  excused)  with  them.  Such  has  been  in  part 
the  wonderful  expansion  of  the  Platonic  Idealism. 
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And  what  was  all  this  for  in  the  first  place  ?  It  was 
raised  primarily  as  a  barrier  against  the  dissolving 
power  of  the  eternal  flux  of  the  Heracliteans.  A  philo- 
sophy had  arisen  in  Greece  that  denied  all  perma- 
nence. Misunderstood  by  the  Sophists  and  abused  by 
CnxtyluB*  it  called  out  the  protest  of  Socrates,  at  heart 
the  sincerest  man  of  his  coutemporaries.  Man,  im- 
pelled by  that  very  faculty  which  connects  him  most 
closely  with  Nature^  namely,  the  sense  of  dependence, 
demands  something  permaneut  and  unchangeable, 
upon  which  he  can  base  his  laws,  religion  and  philo- 
sophy. If  he  cannot  find  it  in  Nature  or  in  Revelation, 
he  will  make  it  out  of  a  part  of  himself.  This  is  what 
Socrates  and  Plato  did.  Socrat««,  seeking  the  perma- 
nent for  ethical  motives,  detesting  Nature  and  failing 
to  find  there  anything  fixed  and  abiding,  turned  to 
man  and  man's  manner  of  thinking.  By  analysis  of 
thought  he  separated  out  general  concepts  which  ap- 
peared to  bo  the  same  for  all.  Plato,  perhaps  less  in 
earnest  than  subsequent  ages  gave  him  credit  for, 
hypostasized  them,  raised  them  into  real  objective 
existences,  henceforth  to  become  idols,  convenient 
entities  to  fill  all  gaps  in  human  reasoning,  objects  of 
the  dreams  of  poets  and  the  worship  of  the  religious, 
archetyjies  from  which  a  lazy  philosophy  could  deduce 
the  universe.  How,  wenaturally  ask,  could  thisauda* 
cious  piece  of  anthropomorphism,  in  which  man  delib- 
erately took  his  own  norms  of  thought,  projected  them 
outward,  and  elevated  them  into  gods,  impose  itself 
upon  the  world  as  it  did?  There  are  two  answers. 
First,  it  flattered  men  immensely,  and  like  all  anthro- 
pomoiTihisms,  thereby  won  half  the  battle.  Second,  it 
did  not  succeed  at  once,  but  slumbered  for  four  centu- 
ries, and  finally,  in  the  decadence  of  all  systems  of 
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philoBophy  and  the  breaking  up  of  the  old  civilization, 
awakene<l  to  supply  the  groundwork  of  a  religious 
revival.  Platonisui  fell  dead  on  the  Greek  world. 
Plato,  and  Aristotle  as  well,  shot  over  the  heads  of 
their  fellows.  The  philosophy  of  the  Academy  was  a 
brilliant  piece  of  speculation  such  as  only  the  age  of 
Pericles  could  call  out.  After  that,  philoHophy  fell 
back  into  the  old  ways.  The  Older  Aca<lemy  dragged 
out  a  short  existence  and  died.  Zeno,  a  C^'priote,  but 
in  his  desire  for  unity  more  Greek  than  Plato,  studied 
first  with  Polemo,  head  of  the  Academy,  but  disap- 
pointed with  Platouism,  turned  back  to  Heraclitus. 
His  school,  as  well  as  the  Epicureans  and  Skeptics, 
returned  to  the  Heraclitic  monism.  These  schools 
loyally  upheld  for  three  centuries  the  Greek  idea  of 
the  unity  of  man  and  Nature.  But  philosophy  itself 
was  doomed  and  fated  to  pass  over  into  religion  on  the 
one  hand  and  mysticism  on  the  other,  Platonism  was 
admirably  adapted  to  this  end.  In  luxurious  Alex- 
andria, the  weary  inductive  method  of  Aristotle,  which 
the  Ptolemies  had  instituted  in  the  Museum,  soon 
yielded  to  the  fascinating  lazy  philosophy  of  Plato. 
Philo  the  Jew,  Plutarch  the  moralist,  Valentinus  the 
Gnostic,  Origen  the  Christian,  all  yielded  to  it  in 
greater  or  less  degree.  In  Plotinus  it  reached  its  full 
fruitage.  Porphyry,  his  pupil,  relates  that  he  was 
ashamed  of  having  a  body  and  was  careless  of  its 
needs,  so  anxious  was  he  ecstatically  to  absorb  his 
soul  in  the  Supra-rational  Transcendent  One.  Here 
we  have  a  last  consequence  of  the  Socratic  doctrine  of 
mind.  Here  we  have  the  extreme  opposition  to  the 
naturalism  of  Heraclitus  which  considered  man  as  a 
subordinate  part  of  Nature.  Greek  philosophy  ended 
with  the  triumph  of  Socrates  and  the  defeat  of  Hera- 


ofitnsb    The  wnalth   of  Plato  and  Ajiatotle 
Ikqoert  chat  was  IijiiuU)d  orer  to  tbecominje;  cenxoriee. 
The  (rreeltttatoraiiBtfi  were  forsotten.   It  uraa  reserved 
for  the  present  cmtiuy  to  revive  and  vindicate  them. 
In  what  haa  beeoi  ^aid  in  setting^  in  relief  th^  phikK 
fiophr  of  Hemclitua,  it  ia  ofcvfeua  that  we  have  been 
oaneensed  with  hut  two  or  three  aapeeta  of  that  of 
Efoeiatce  and  Plato,  nameiy.  its  ttaoaeendental,  ideal- 
istic and  raibjective  character.    It  ia  not  iiihhiumh^  to 
oald  that  were  we  refernns:  t^  (ither  sides  of  it.  aa  for 
inatance,  the  undeniable  importance  of  Socratea'  con- 
tribution to  otbica.  find  that  of  Plato  to  ethics  and  reh- 
gion  aa  well  na  to  real  scientific  thought,  the  rosnlt 
would  be  very  liifTerent.    And  of  the  Idealism  itself,  its' 
very  faaciziation  and  prevalence  argue  that  it  meeta^' 
flome  want  of  human  beinia^.     It  ia  poetry,  to  be  sme, 
butaa  ptietry  it  haa  been  and  will  stiU  be  useful  in  saving 
QNO  from  the  daogers  of  coarse  motarialifitic  thoog^t. 


HERACLITT7S  OF  EpHESUS  ON  NATURE. 

I.— It  is  wise  for  those  who  hear,  not  me,  but  the 
universal  Reason,  to  confess  that  all  things  are  one.^ 

n. — To  this  universal  Reason  which  I  unfold, 
although  it  always  exists,  men  make  themselves  in- 
sensible, both  before  they  have  beard  it  and  when 
they  have  heard  it  for  the  first  time.  For  notwith- 
standing that  all  things  hajjpen  according  to  this 
Reason,  men  act  as  though  they  had  never  had  any 
experience  in  regard  to  it  when  they  attempt  such 
words  and  works  as  I  am  now  relating,  describing 
each  thing  according  to  its  nature  and  explaining  how 
it  is  ordered.    And  some  men  are  as  ignorant  of  what 


Sot'HCKS.— I.— HippolytuB,  Ref.  haer.  ii.  9.  Context :— Heraclitaa 
says  that  all  things  are  one,  divided  undivided,  created  uncreated, 
mortal  immortal,  reason  eternity,  father  son,  God  justice.  "  It  la 
wiBC  for  those  who  hear,  not  me,  but  the  universal  Reason,  to  con- 
foi<H  that  all  things  are  one.*'  And  sinco  all  do  not  comprehend 
tliis  or  acknowle<li;e  it,  he  reproves  them  somewhat  as  follows: 
"They  do  not  understand  bow  that  which  separates  unites  with 
itself ;  it  is  a  harmony  of  oppositions  like  that  of  the  bow  and  of 
the  lyre"  (=  frag.  46). 

Compare  Philo,  Leg.  alleg.  iii.  3,  p.  88.    Context,  see  frag.  34. 

II.— Hippolytus,  Kef.  hoer.  ix.  9.  Context:— And  that  Reason 
always  exists,  being  all  and  permeating  all,  ho  (Ueraclitus)  says  in 
this  manner:  "To  this  universal,"  etc. 

Aristotle,  Rbct.  iii.  5,  p.  1407,  b.  14.  Context:— For  it  is  very  hard 
to  punctufito  Hcraclitus'  writings  on  account  of  its  not  l>eing  clear 
whether  the  words  refer  to  those  which  precede  or  to  those  which 
follow.  For  instance,  in  the  beginning  of  his  work,  where  he  says, 
"To  Reason  existing  always  men  make  themselves  insensible." 
For  here  it  is  ambiguous  to  what  "always"  refem. 

Sextus  Emptr.  adv.  Math.  vii.  132.— Clement  of  Alex.  Stromata, 
T.  14,  p.  716. — Amelius  from  Euaeb.  Praop.  Evang.  xi.  19,  p.  64fl. — 
Compare  Philo,  (juis.  rer.  div.  haer.  43,  p.  505. — Compare  loannea 
8icel.  in  Walz,  Rbett  Gr.  vi.  p.  85. 
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they  do  when  awake  as  they  are  forgetful  of  what  ihey 
do  when  asleep.* 

III. — Those  who  hear  and  do  not  understand  are 
like  the  deaf.  Of  them  the  proverb  says :  *'  Present, 
they  are  absent." 

rv, — Eyes  and  ears  are  bad  witnesses  to  men  having 
rude  souls. 

V. — The  majority  of  people  have  no  understanding 
of  the  things  with  which  they  daily  meet,  nor,  when 
instructed,  do  they  have  any  right  knowledge  of  them, 
although  to  themselves  they  seem  to  have. 

VL — They  imderstand  neither  how  to  hear  nor  how 
to  apeak. 

m.— Clement  of  Alex.  Strom.  V,  14,  p.  718.  Context :— And  if  yoa 
wish  to  trace  out  that  sayinfi;.  "  He  that  hath  ears  to  hear,  let  him 
hear,"  jou  will  And  it  expreaeed  by  the  Epbesian  in  Ihifi  tn&nner. 
"Thou  who  bear,"  etc. 

Theodoretos,  Therap.  i.  p.  13,  49. 

IV.— Sextiu  Emp.  adv.  Hath.  vii.  126.  Context:— He  (Heraditw) 
costs  discre<tit  upon  sense  perception  in  the  saying,  "  Eves  and  eais 
aro  bad  witnesses  to  men  having  rude  soals."  >Vliich  is  eqairalent 
to  saying  that  it  is  the  part  o(  rude  aools  to  trasfcto  the  irrational 
muma. 

Stobaaas  Floril.  iv.  M. 

Compare  IHogenes  Laert  ix.  7. 

v.— Clement  of  Alex.  Strom.  Si.  2,  p.  432. 

H.  Antoninos  It.  46.  Context : — Be  ever  mindful  of  the  Heraclitic 
nying  that  the  death  of  earth  is  to  become  water,  and  the  death  of 
water  is  to  become  air,  and  of  air,  fire  (see  frag.  25).  And  remember 
also  him  who  is  forgetful  whither  the  way  leads  {romp.  frog.  73]; 
and  that  men  quarrel  with  that  with  which  they  are  in  most  con- 
tinual aaaociation  (=frag.  93),  namely,  the  Reason  which  governs 
all.  And  those  things  with  which  they  meet  daily  seem  to  them 
stxa&ge  ;  and  that  we  ought  not  to  act  and  speak  as  thoagfa  we  were 
asleep  (=  frag.  94),  for  even  then  we  seem  to  act  and  speak. 

VI.— Clement  of  Alex.  Strom,  ii.  5,  p.  442.  Context :— Heraclitus, 
scolding  some  as  unbelievers,  says :  "  They  understand  neither  how 
to  hear  nor  to  speak,*'  prompted,  I  suppose,  by  8oIomon,  "  If  thou 
lovest  to  hear,  thou  shalt  understand ;  and  if  thou  inclinest  thins 
ear,  thou  shalt  be  wise.'* 
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which  is  not  hoped  foi. 
inaccessible. 

VIII, — Gold-seekers  dig  over  much  earth  and  find 
little  gold. 

IX.— Debate. 

X.— Nature  loves  to  conceal  herself. 

XI.— The  God  whoso  oracle  is  at  Delphi  neither 
speaks  plainly  nor  conceals,  but  indicates  by  signs. 

XII. — But  the  Sibyl  with  raging  mouth  uttering 
things  solemn,  rude  and  unadorned,  reaches  with  her 
voice  over  a  thousand  years,  because  of  the  God. 

VII.— Clement  of  Ak'x.  Strom.  :i.  4,  p.  437.  Context :— Therefore, 
that  which  was  ejioken  by  the  prophet  is  shown  to  be  wholly  true, 
'*  UnleBs  ye  believe,  neither  Bhall  ye  understand."  ParAphraainj; 
tliift  Haying,  HeracUtuB  of  Epliegua  wiiU,  "  If  you  do  not  hope,"  etc 

ThoodorctUB,  Thcrap.  1.  p.  15,  51. 

Vin.— Clement  of  Alex.  Strom,  iv.  2,  p.  565. 

Theodoretufi,  Tberap.  i.  p.  15,  32. 

IX. — Suidas,  under  word  iift^tofiaTtii:  'Afi^taSnTttv,  Ivtai  Tia/nftafiiiTetVt 

X.— ThemUtius,  Or.  v.  p.  69  (=rxii.  p.  159).  Context :— Nature, 
according  to  Ilernclitus,  loves  to  conceal  herself ;  and  before  Duturo 
the  creator  of  nature,  whom  therefore  we  eBpecially  worship  and 
Adore  because  the  knowledge  of  him  is  difficult. 

Philo,  Qu.  in  Gen.  iv.  1,  p.  237,  Auchcr. :  Arbor  est  Bcciindum 
Heraclitnm  natura  nostra,  quae  se  obducere  atc^ue  abecondere  aniat. 

Compare  idem  de  Profug.  32,  p.  573;  de  Somn.  i.  2,  p.  621  ;  de 
Spec.  legg.  8,  p.  ft44. 

XI.— Plutarch,  de  l>'th.  orac.  21,  p.  404.  Context :— And  I  think 
you  know  the  saying  of  Ileraclitus  that  "Tho  God,"  etc. 

lamblichus.  de  Myat.  lii.  15. 

Idem  from  Ftohneus  FloriJ.  txxxi.  17. 

Anon,  from  Stobaene  Floril.  v.  72. 

■  Compare  Lucianus,  Vit.  auct,  14. 

■  XII.— Plutarch,  de  Pyth,  orac.  6,  p.  3ft7.  Context:— But  the 
8ibyl,  with  niging  mouth,  according  to  Ueraclitua,  uttering  thingn 
solemn,    rude   and    unadorned,  readies  with  her   voice   over   a 
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Xni.— Whatever  concerns  seeing,  hearing,  and 
learning,  I  particularly  honor.* 

XTV,— Polybius  iv.  40.  Especially  at  the  present 
time,  when  all  places  are  accessible  either  by  land  or  by 
water,  we  should  not  accept  poets  and  mythologists  as 
witnesses  of  things  that  are  unknown,  since  for  the 
most  part  they  furnish  us  with  unreliable  testimony 
about  disputed  things,  according  to  Heraclitus. 

XV.— The  eyes  are  more  exact  witnesses  than  the 
ears.* 


thousand  years,  because  of  the  Go<l.  And  Pmdar  eays  tli&t  Gadmot 
beard  from  Oie  God  a  kind  of  music  neither  pleasant  nor  soft  nor 
roelodlotu.  For  great  holiness  permits  not  the  allurements  of 
pleasures. 

Clement  of  Alex.  Rtrom.  i.  16,  p.  358. 

I&mblicbas,  de  Myst.  iii.  8. 

See  also  pseodo-Heraditus,  Epist.  rilL 

XIII.— Hippolytus.  Ref.  haer.  ix.  9,  10.  Context:— And  that 
the  hidden,  the  unseen  and  unknown  to  men  is  [better],  he  (liero- 
oUtus)  says  in  these  words,  "  A  hidden  harmony  is  better  than  a 
visible  *'  (=  frag.  47).  He  thus  praises  and  admires  the  unknown  and 
unseen  more  than  the  known.  And  that  that  which  is  discorerable 
and  visible  to  men  is  [better],  he  says  in  these  words.  "Whatever 
concerns  seeing,  hearing:,  and  learning,  I  particularly  honor,'*  that 
is,  the  visible  above  the  invisible.  From  such  expressions  it  is  easy 
to  understand  him.  In  the  knowledge  of  the  visible,  he  says,  mea 
allow  themi«elveH  to  be  deceived  as  Homer  was,  who  yet  waa  wiser 
than  all  the  Greeks ;  for  some  boyskilling  lice  deceived  him  sayins, 
"  What  we  see  and  catch  we  leave  behind  ;  what  we  neither  see  nor 
catch  we  take  with  us  "  (frafi;.  1,  Schuster).  Thus  Ueraclitoshonore 
in  equal  degree  the  seen  and  the  unseen,  as  if  the  seen  and  unseen 
were  confesttedly  one.  For  what  does  he  say?  "  A  hidden  harmony 
is  better  than  a  visible,!'  and,  "Whatever  concerns  seeing,  hearing, 
and  learning,  I  particularly  honor,"  having  before  particularly 
honored  the  invisible. 

XV.— Polybius  xii.  27.  Context :— There  are  two  organs  given  to 
us  by  nature,  sight  and  hearing,  sight  being  considerably  the  more 
truthful,  according  to  Heraclitus,  **  For  the  eyes  are  more  exact 
witnesses  than  tlie  ears." 

Compare  Herodotus  L  8. 
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XVI. — Much  learning  does  not  teach  one  to  have 
understanding,  else  it  would  have  taught  Hesiod  and 
Pythagoras,  and  again  Xenojihanes  and  Hecataeus, 

XVII. — Pythagoras,  son  of  Mnesarchus,  practised 
investigation  most  of  all  men,  and  having  chosen  out 
these  treatises,  he  made  a  wisdom  of  his  own — ^much 
learning  and  bad  art. 

XVIII.— Of  all  whose  words  I  have  heard,  no  one 
attains  to  this,  to  know  that  wisdom  is  apart  from  all.* 

XIX. — There  is  one  wisdom,  to  understand  the  intel- 
ligent will  by  which  all  things  are  governed  through 
aU.« 

XX.— This  world,  the  same  for  all,  neither  any  of 


XVI. — Diogenes  Laert.  ix.  1.  Context : — He  (Horaclitus)  was 
proud  and  dUJainful  above  nil  men,  as  indeed  is  clear  from  liia 
work,  in  which  he  eays,  "  Much  learning  does  not  teach,"  etc. 

Aulus  GctliuB,  N.  A.  pracf.  12. 

Clement  of  Alex.  Strom,  i.  19,  p.  373. 

Athenacus  xiii.  p.  fJlO  B. 

lulianuH,  Or.  vi.  p.  187  D. 

Proclua  in  Tim.  31  F. 

SereDUB  in  Excerpt.  Flor.  loann.  Damasc.  ii.  IKS,  p.  205,  Meinek. 

Compare  p&eudo-Dcmocritua,  fr.  mor.  140  Mullach. 

XVII.— Diogenes  Laert.  viii.  6.  Ctmtext :— yomc  say,  foolishly, 
that  Pythagoras  did  not  leave  behind  a  single  writing.  But  Hera- 
clituij,  the  physicist,  in  hits  croaking  way  says,  '*  Pythagoras,  son  of 
Mnesarchus,"  etc. 

Compare  Clement  of  Alex.  Strom,  i.  21,  p.  396. 

XVIII.— StobaeusFloril.  iii.  81. 

XIX.— Diogenes  Laert.  ix.  1.    Context : — See  frag.  16, 

Plutarch,  de  Iside  77,  p.  382.  Context :— Nature,  who  lives  and 
sees,  and  has  in  herself  the  beginning  of  motion  and  a  knowIe<Ige  of 
the  suitable  and  the  foreign,  ux  some  way  draws  an  emanation  and 
a  share  from  the  Intelligence  by  which  the  universe  is  governed, 
according  to  Ileraclitus. 

Compare  Clennthes  H.  in  Iot.  38. 

Comjiare  pscudo-Linu-s,  13  Miillach. 

XX. — ('lenient  of  Alex.  Strum,  v.  14,  p.  711.  Context: — Heracli- 
tuB  of  Epbesus  is  very  plainly  of  this  opinion,  since  he  recognizes 
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the  gods  nor  any  man  has  made,  but  it  always  wi 
and  is,  and  shall  be,  an  ever  living  fire,  kindled  in  due 
measure,  and  in  due  measure  extinguished.' 

XXL— The  transmutations  of  fire  are,  first,  the  aea ; 
and  of  the  sea,  half  is  earth,  and  half  the  lightning 
flash.* 

XXII.— All  things  are  exchanged  for  fire  and  fire  for 
all  things,  just  as  wares  for  gold  and  gold  for  wares. 

tliat  there  is  an  everlasting  world  on  the  one  hand  and  on  the  other 
a  iieristialilti,  that  is,  in  iLBarniiigemeat,  knowing  that  in  a  cenais 
inanjier  the  one  Is  not  diflerent  from  tho  other.  But  that  he  knev 
an  crcrlaating  world  eternally  of  a  certain  kind  in  its  vhnlo  Maene*! 
he  makes  plain,  saylnfE  in  thia  manner,  "  This  world  the  same  Tor 
all,"  etc. 

Plutarch,  de  Anim.  procreat.  5,  p.  1014.  Context : — This  world, 
says  HeractiKis,  neithfir  any  god  nor  man  haa  made  ;  as  if  fearing 
that  having  denied  a  divine  ctHation,  we  ahould  supiioae  the  creator 
of  the  world  to  have  l>een  some  man. 

Simplicius  in  Arint^^t.  de  cael.  p.  132,  Karst. 

Olympiixiorus  in  Plat.  Phaed.  p.  201,  Finckh. 

Compare  tleanthea  H.,  lov.  9. 

Nicander,  Alexiph.  174. 

Epictetus  from  Stob.  Floril.  cviii.  60. 

M.  Antuninna  vii.  9. 

Just.  Slart.  Apol.  p.  93  C. 

IleracUtMa,  Alleg.  Horn.  26. 

XXI.— t'lementof  Alex.  Strom,  v.  14,  p.  712.  Context  >- And  that 
ho  <Hcraclitu8)  (aught  that  it  was  created  and  periahable  is  ahown 
by  the  following,  "The  transmutations,"  etc. 

Compare  Hippolytus,  Ref.  haer.  vi.  17. 

XXII.— Phitnreh,  ile  KI.  8,  p.  388.  Context  .—For  how  that  Csnl. 
first  cause)  forming  the  world  from  itself,  again  perfects  itself  from 
the  world,  IIeraclitu&  declares  as  foHowa,  *'  All  things  are  exchanged 
for  fire  and  Ure  for  all  things,"  etc, 

Oomjiare  Philo,  I^eg.  alleg.  iii.  3,  p.  89.    Context,  see  frag.  SI. 

Idem,  de  Incorr.  mundi  21,  p.  508. — Luciantui,  Vit.  auct.  14. 

Diogenes  Laert.  ix.  8. 

Heraclitus,  Alleg.  Horn.  43. 

Plotinus,  Enn.  iv.  8,  p.  4GS.— lamblichus  from  5?tob.  Eel.  I.  41. 

Euflebius,  Praep.  Evang.  xlv.  3,  p.  720.— Simpliciua  on  Ari«tot. 
Phys.  6,  a. 
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XXin.— The  sea  is  poured  out  and  measured  to  the 
same  proportion  as  existed  before  it  became  earth." 

XXIV.— Craving  and  Satiety." 

XXV. — Fire  lives  in  the  death  of  earth,  air  lives  in 
the  death  of  fire,  water  lives  in  the  death  of  air,  and 
earth  in  the  death  of  water.  ^^ 

XXVI.— Fire  coming  upon  all  things,  will  sift  and 
seize  them. 


XXIII.— Clement  of  Alex.  Strom,  v.  14,  p.  713  (=Eu8eb!ns,  P.  E. 
xlii.  13,  p.  676).  Coutext:— For  tie  (HeracHtua)  says  that  fire  is 
changcil  by  the  divine  Reason  which  rules  the  universe,  through  air 
into  moisture,  which  is  aa  it  were  the  seed  of  cosmic  arrangement, 
ftml  which  he  ealls  &oa  ;  ami  from  tliiH  again  arise  the  earth  and  the 
heavens  and  all  they  contain.  And  huxv  apiin  they  are  re8t<:>red  and 
ignited,  he  shows  plainly  as  follows,  "The  sea  is  poured  out,"  etc. 

XXIV. — Hippolytus,  Ref.  haer.  ix.  10.  Context  :—jViid  he(Hera- 
clitus)  savB  also  that  this  fire  is  intelligent  and  is  the  cause  of  the 
(government  of  all  things.  And  he  calls  it  craving  and  satiet?*.  And 
craving  is,  according  to  him,  arrangement  {AmnAafi^mi),  and  aatiety  is 
conflagration  (tt-iy^wfjii).  For,  he  eays,  "  Fire  coming  upon  all  things 
will  separate  and  seise  them"  (^  frag.  2G). 

Philo,  Leg.  alleg.  iii.  3,  p.  S8.  Context :— And  the  other  (scil. 
6  yo\fi/jffi-^)^  supposing  that  all  things  are  from  the  world  and  are 
changed  back  into  the  world,  and  thinking  that  nothing  was  made 
by  God,  being  a  champion  of  the  Heraclilic  doctrine,  LntroduceB 
craving  and  satiety  and  that  all  things  are  one  and  happen  by 
change. 

Philo,  de  Victim,  fl,  p.  242. 

Plutarch,  de  EI.  9,  p.  389. 

XXV.— Maximus  Tyr.  xll.  4,  p.  489.  Context:— You  see  the 
change  of  IxnUes  and  the  alternation  of  origin,  the  way  up  nnd 
down,  ac<'orrJing  to  lleraclitus. .  And  again  he  says,  "Living  in 
their  death  and  dying  in  their  life  (see  frag.  67).  Fire  lives  in  the 
death  of  earth,**  etc 

M.  Antoninus  Iv.  46.    Context,  see  frag.  5. 

Plutarch,  de  EI.  18,  p.  302. 

Idem,  de  Prim.  frig.  10,  p.  049.    Comp.  pseudo-Linus  21,  Mull. 

XXVI. — Hipi)olytuB,  Ref.  Iiaer.  ix.  10.    Context,  see  frag.  S4. 

Compare  Aetna  v.  53(i :  quod  si  quis  lapidis  miratur  fuaile  robur, 
cogitet  obsruri  verissima  dicta  libelli,  Ileraclite,  tui,  nihil  insuper- 
abile  ab  igni,  omnia  quo  rerum  naturae  semiua  iacta. 
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XXVn.— How  can  one  escape  that  which  neret 
8ete?« 

XXVIIL— Lightning  rules  all. 

XXIX.— The  sun  will  not  overstep  his  bounds,  for  if 
he  doee,  the  Erinyee,  helpers  of  justice,  will  find  him 
oat. 

XXX.— The  limite  of  the  evening  and  morning  are 
the  Bear,  and  opposite  the  Bear,  the  bounds  of  bright 
Zeus. 

XXXX— If  there  were  no  sun,  it  would  be  night 


XX  VII.— Clement  of  Alex.  PaedBg.  il  10,  p.  229l    Context  >-l 
oee  may  e»cs]i«  tbe  fleiuible  light,  bat  the  inteUeeKaal  it  u  : 
to  eieape.    Or,  m  Heraditoa  aav*,  "  How  can  one  mnpe  I 
Dever  cet«?" 

XXVIIL— Hippolytns^Bef.  baer.ix.10.  Context :— And  be  (Hcx»- 
elitiw)  also  myt  tiiat  m  jodgmeDt  of  the  worUl  and  all  thin^  In  it 
takei  place  by  fire,  expretaing  it  as  follovs,  ^'  5ot  ligtitiimg  nl« 
all,"  that  ifl,  gaidea  it  rightly,  mcmningby  lightning,  everfautiag  be 

Compare  Cleanthes  U.,  lovem  10. 

XXIX.— Plutarch,  de  Exil.  II,  p.  «M.  C'Oatext :— Eai^  ef  Che 
pUnetfl,  rolling  in  one  sphere,  as  in  an  idawl,  laiimai  fits  wdcK. 
'*  For  tbe  sun,"  says  HeracUtos,  "viUnoti>Tefitcphiaba«idi^"«tc 

Idem,  de  Iside  48,  p.  37U. 

Cotnp.  HippolytuB,  Ref.  baer.  v\.  2B. 

lambUchoa,  Protrept.  21,  p.  13:2,  Arcer. 

Pscodo-HeracUtos,  Epist.  ix. 

XXX.— i^trabo  i.  «,  p.  3.  Context :— And  neraditas,  better  aad 
morv  ilomericaily,  naming  In  like  mAOoer  the  Bear  ttinKisd  oi  the 
northern  circle,  says,  *'Tbe  limits  of  the  erening  and  nwraing 
are  tbe  Bear,  and  opposite  tbe  Bear,  the  boonda  o(  brigfat  Zeos.'* 
For  the  ourtUvrn  ein.-le  hi  tbe  boaiulary  of  rinng  and  cettia^  not  the 
Bear. 

XXXI. — Plotarch,  Aq.  et  ign.  compw  7,  p.  057. 

Idem,  de  Fortnna  3;,  p.  96.    Context :— And  )ast  ae,  if  there 
no  sun,  aa  far  as  regards  the  other  stars,  we  sfaonJd  bare  nl^bt,! 
Heraditna  says,  so  as  far  aa  regards  the  senaea,  if  man  had  not  mind 
and  rrnnnn,  his  life  would  not  differ  from  that  of  the  beasts. 

Compare  Clement  of  Alex.  Protrept.  II,  p.  87. 

Mftcrobios,  Sonin.  Scip.  i.  30. 
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XXXII. — The  sun  is  new  every  day. 
fXXXIU.— Diogenes  Laertius  i.  2:i.  He  (soil.  Thales) 
^eems,  according  to  some,  to  have  been  the  first  to 
study  astronomy  and  to  foretell  the  eclipses  and 
motions  of  the  sun,  as  Eudemus  relates  in  his  account 
of  astronomical  works.  And  for  this  reason  he  is 
honored  by  Xenophanes  and  Herodotus,  and  both 
Heraclitus  and  Democritus  bear  witness  to  hini. 

XXXrV.— Plutarch,  Qu.  Plat.  viii.  4,  p.  1007.  Thus 
Time,  having  a  necessary  union  and  connection  with 
heaven,  is  not  simple  motion,  but,  so  to  speak,  motion 
in  an  order,  having  measured  limits  and  periods.  Of 
which  the  sun,  being  overseer  and  guardian  to  limit, 
direct,  appoint  and  proclaim  the  changes  and  seasons 
which,  according  to  Heraclitus,  produce  all  things,  is 
the  heli>er  of  the  leader  and  first  God,  not  in  small  or, 
trivial  things,  but  in  the  greatest  and  most  important. 

XXXV. — Hesiod  is  a  teacher  of  the  masses.  They 
suppose  him  to  have  possessed  the  greatest  knowledge, 
who  indeed  did  not  know  day  and  night.  For  they 
are  one." 

XXXII.— Aristotle,  Meteor,  ii.  2,  p.  365  a  9.  Context  :—Con- 
cerniug  the  sun  this  cannot  happen,  Bincc,  being  nourished  in  th« 
8iime  inuiiner,  as  they  say,  it  is  plain  timt  the  8un  is  not  only,  as 
Hunit-litus  says,  new  every  day,  bat  it  is  continually  new. 

Alexander  Aphnwl.  in  Mett'or.  I.  I.  fo!.  93  a. 

Olyrupiixiorutf  iu  Meteor.  1.  1.  fol.  30  a. 

PlotinQB,  £nn.  ii.  1,  p.  97. 

Proclua  in  Tim.  p.  3^4  B. 

Compare  Plato,  Uep.  vi.  p.  498  B. 

Olyrapiodorus  in  Plato,  Phaerl.  p.  201,  Finckh. 

XXXIV.— Compare  Plutarch,  dc  Dcf.  orac.  12,  p.  416. 

M.  Antoninus  \\.  3. 

Pfleudo-Ileraclitus,  Epist.  v. 

XXXV.— Uippolytus,  Uef.  bacr.  ix.  10.  Context :— Ilcraelifuaaays 
that  neither  darkneas  nor  light,  neither  evil  nor  good,  arc  different, 
bat  they  arc  one  and  the  same.    He  found  fault,  therefore,  with 
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XLI.— Into  the  same  river  you  could  not  step  twice, 
for  other  <^and  still  other>  waters  are  flowing. 

XLII. — tTo  those  entering  the  same  river,  other  and 
still  other  waters  flow.f 

XLIII.— Aristotle,  Eth.  Eud.  vii.  1,  p.  1235  a  26. 
And  Heraclitus  blamed  the  poet  who  said,  '*  Would 

XLI.— Plutarcb,  Qu.  nat.  2,  p.  913.    Context:— Fur  the  wnters  of 

fountuins  niid  riveru  are  fresh  and  new,  for,  as  Heraclitue  says, 
"  Into  the  same  river,"  etc. 

Plato,  CYat.  402  A.  Context :— HcracUtne  is  sujtpofied  to  eay  that 
all  thitifcs  are  in  motion  and  nothing  at  rest;  he  cumpares  them  to 
the  stream  of  a  river,  and  says  that  yoa  cannot  go  into  the  same 
river  twice  (Jowett'e  tranfil.). 

AritttoUe,  Metjiph.  iil.  5,  p.  1010  a  13.  Context ;— From  Uiia 
aasmnption  there  grew  np  that  extreme  opinion  of  thoMt*  jti-it  now 
mentioned,  tliose,  namely,  who  professed  to  follow  llfraclitua,  such 
aaCratylufl  held,  who  finally  thought  that  nothing  ought  to  l>o  paid, 
but  merely  move<i  his  fingur.  And  he  hiamcd  Ilcrnclitue  hecause 
he  said  you  eouM  not  t^tep  twice  into  the  same  river,  for  he  himaelf 
Uiought  you  cutild  nui  du  so  once. 

Plutarch,  de  EI.  18,  p.  39:!.  Context: — It  is  not  pfjsaible  to  (ttep 
twii'je  into  the  wiiue  river,  accoriLing  to  Heraclitus,  nor  twice  to  find 
a  perishable  subelance  in  a  fixe<l  atate ;  but  by  the  eliarpness  and 
quickncsB  of  change,  it  di5peri<€S  and  gathers  again,  or  rather  not 
again  nor  a  second  time,  but  at  the  same  time  it  lormH  and  is 
diasolvcd,  it  comes  and  go«8  (see  frag.  40). 

Idem,  de  Sera  num.  vind.  15,  p.  550. 

Simplicius  in  Aristot.  Phys.  f.  17  a. 

XLII. — Arius  DidymuH  from  Kusebhis,  Praep.  evang.  xv.  20,  p.  821. 
Context: — iJoncerning  the  srjul,  Cleanthcs,  quoting  the  doctrine  of 
Zeno  in  comparison  with  tlie  other  phyMicist«,  sairl  that  Zcno  nlHrmed 
the  perceptive  soul  to  be  an  exhalation,  just  aa  Heraclitus  did.  For, 
wishing  to  show  that  the  vaixirized  souIh  are  always  of  an  intellectual 
nattire,  he  compared  them  to  a  river,  saying,  "To  those  enlcritig  the 
■ame  river,  other  and  still  other  wat<^rH  flow."  And  souls  are 
exhalations  from  moisture.  Zeno,  therefore,  like  IIeraclitu«,  called 
the  BOul  an  exhalation. 

Compare  Sextns  Emp.  Pyrrh.  hyp.  iii.  115. 

XLIII. "Plutarch,  de  Iside  48,  p.  370.  Context :— For  Heraclitus 
in  plain  terms  v&Ub  war  the  father  and  king  and  lord  of  all  (=  frag. 
44),  and  be  says  that  Homer,  when  be  prayed — "  Discord  be  damned 
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separates  unites  with  itself.  It  is  a  harmony  of  oppo- 
sitions, as  in  the  case  of  the  bow  and  of  the  lyre." 

XLVI.— Aristotle,  Eth.  Nic.  viii.  2,  p.  1156  b  1.  In 
reference  to  these  things,  some  seek  for  deeper  princi- 
ples and  more  in  accordance  with  nature.  Euripides 
says,  '*  The  parched  earth  loves  the  rain,  and  the 
hiffh  heaven,  with  moisture  laden,  loves  curthward  to 
fall."  And  Heraclitus  says,  "The  unlike  is  joined 
together,  and  from  differences  results  the  most  beau- 
tiful harmony,  and  all  thin^  take  place  by  strife." 

XLVII.— The  hidden  harmony  is  better  than  the 
visible.""**' 

XLVin. — Let  us  not  draw  conclusions  rashly  about 
the  greatest  things. 

XLIX. — Philosophers  must  be  learned  in  very  many 
things. 

L. — The  straight  and  crooked  way  of  the  wool- 
carders  is  one  and  the  same." 

XLVI. — Compare  Theophrastiia,  Metaph.  16. 

Philo,  Qu.  In  Gen.  iii.  5,  p.  178,  Aucber. 

Idem,  de  Agricult.  .')1,  p.  o*Jl. 

XLVII.— UippolytUH,  Mot.  haor.  ix.  9-10.    Context,  see  frag.  13. 

Plutarch,  de  Xnim.  procreat.  27,  p.  102G.  Context: — Of  the  bouI 
nothing  U  pure  and  unmixed  nor  remains  apart  from  the  rest,  for, 
a(.*cording  to  Heraclitus,  "The  hidden  harmony  is  better  than  the 
risible,"  in  which  thu  blending  duity  boa  hidden  and  sunk  varia- 
tions and  difTeroncea. 

Compare  Plotlnus,  £nn.  u  6,  p.  53. 

Proclns  in  ('ralyl.  p.  107,  ed.  Boiasonad, 

XLVIU. — Piogenea  Laert.  ix.  7:i.  Context: — Moreover,  Hera- 
clitus says,  "  Let  ua  not  draw  conclusions  rashly  about  the  creatost 
things."  And  Ilippocratea  delivered  his  opinions  doubtfully  and 
moderately. 

XLIX.— Clement  of  Alex.  Strom,  v.  14,  p.  733.  Context :— Philo- 
sophers must  be  learned  in  very  many  things,  according  to  Hera- 
clitus. And,  indeed,  it  is  necea^ary  that  "  he  wlio  wishes  to  be  good 
shall  often  err." 

L.— Hippolytufl,  Ref.  h«er.  ix.  10.    Context :— And  both  oiraiglit 
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LI. — Asses  would  choose  stubble  rather  than  gold. 

LII. — Sea  water  is  very  pure  and  very  foul,  for. 
while  to  fishes  it  is  drinkable  and  healthful,  to  men  it 
is  huilful  and  unfit  to  drink. 

LIII.— Columella,  de  Re  Rustics  viii.  4.  Dry  dust 
and  ashes  must  be  placed  near  the  wall  where  the  roof 
or  eaves  shelter  the  court,  in  order  that  there  may  bo 
a  place  where  the  birds  may  sprinkle  themselves,  forj 
with  these  things  they  improve  their  wings 
feathers,  if  we  may  believe  Heraclitus,  the  Ephesian, 
who  says,  *'  Hogs  wash  themselves  in  mud  and  doves] 
in  dust." 

LIV, — They  revel  in  dirt. 


and  crooked,  he  (Horarlitus)  soys,  ore  the  sume :  '*  The  w»y  of  th«  j 
wool-«irdcr8  is  straight  aud  crooked."  Tho  revolution  of  the  iif] 
Btrument  in  a  carder's  shop  (Gr.  -/va^fii,!  Bernays,  tca^prit^  vulg.)  called | 
a  Bcrew  is  straight  and  crooked,  for  it  moves  at  the  same  time] 
forward  and  in  a  circle.     "  It  is  one  and  the  Bame,"  he  oaya. 

C-ompare  Apuletiis,  de  Mundo  21. 

LI.— Aristotle,  Kth.  Nic.  x.  6,  p.  1176  a  (i.    Context :— The  I 
of  a  horse,  a  dog,  or  a  man,  are  all  dilTerent.    As  HerwdMuiM^  ■ 
*' AflRCR  would  chooBC  siubblc  rather  than  gold,"  for  to  themtbcrs 
IB  more  pleasure  in  fodder  than  in  gold. 

Jill.— HiplM>lylii8,  Ref.  havr.  Ix.  10.  Context:— And  foul  ami 
fresh,  he  (Heraclitus)  Rayn,  are  one  and  the  same.  And  drinkfUe 
and  undrinkabic  are  one  and  the  same.  "  Sea  water/'  he  hji,  **i>| 
very  pure  and  very  foul,"  etc. 

Compare  Sextus  Emplr.  Pyrrh.  hyp.  i.  53. 

LIII. — Compare  Galenas  Protrept.  13,  p.  6,  ed.  Baa. 

LIV.— Athenaens  v.  p.  178  F.  Context :— For  it  would  beoube- 
coming,  aavH  Aristntlc,  to  go  to  u  banquet  covered  with  sweat  aad 
dust.  For  a  well-bre<l  man  should  not  be  sqoalid  nor  alovenly  «« 
delight  iu  dirt,  as  Heroditussaya. 

Clement  of  ^VJex.  Protrept,  10,  p.  75. 

Idem,  Strom,  i.  1,  p.  S17 ;  ii.  15,  p.  465. 

Compare  Sextus  Empir.  Pyrrh.  hyp.  i.  55. 

Plotinus,  Knn.  i.  6,  p.  on. 

VincentiuB  Bellovac.  Spec.  mor.  lii.  9,  3. 
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LV. — Every  animal  is  driven  by  blows.* 

LVI.— The  harmony  of  the  world  is  a  harmony  of 
oppositions,  as  in  the  case  of  the  bow  and  of  the  lyre." 

LVII. — Good  and  evil  are  the  same. 

LVIII. — Hippolytus,  Ref.  haer.  ix.  10.  And  good  and 
evil  (sell,  are  one).  The  physicians,  therefore,  says 
Heraclitus.  cutting,  cauterizing,  and  in  everyway  tor- 
turing the  sick,  complain  that  the  patients  do  not  pay 
them  fitting  reward  for  thus  effecting  these  benefits — 
fand  sufferings-t 


LV.— Aristotle,  (3e  Mundo  6,  p.  4()1  a  8  <  =  Apuleiu9,  de  Mundo 
36;  Stobaeua,  Eel.  i.  2,  p.  8«).  Contex t :— Both  wild  and  domestic 
animals,  and  those  living  np6n  land  or  in  air  or  water,  are  bora,  live 
and  die  in  conformity  with  the  laws  of  God.  "For  every  animal," 
*8  Heraclitus  says,  "ia  driven  by  blows"  (t/i/j-v  Stabaeus  cod.  A, 
Beri;kius  et  al.;  vulg.  r//v  yn*'  t^ifurai,  every  aninuil  feeds  upon  the 
earth). 

LVI.— Phitarch,  de  Tranqnill.  15,  p.  473.  Context :— For  the  har- 
mony of  the  world  is  a  Iiarmony  of  opi>D8itions  (Gr.  ffa?.<iTovoc  apfiO'iij, 
aee  Crit.  Note  21),  as  in  the  case  of  the  bow  and  of  the  lyre.  And  in 
haman  things  there  Is  nothing  that  ia  jxire  and  unmixed.  But  juflt 
aa  in  music,  some  notes  are  flat  nnd  some  sharp,  etc. 

Idem,  de  Iside  45,  p.  'MiM.  Context : — "  For  the  harmony  of  the 
world  is  a  harmony  of  opposition,  us  in  the  case  of  the  bow  and  of  llie 
lyre,"  according  to  Heraclitus;  an<I  act'ording  to  Kuripides,  neither 
good  nor  bad  may  bo  found  apart,  but  are  mingled  together  for  the 
flake  of  greater  iKiaaty. 

Poridiyrius,  de  Antro.  nymph.  29. 

Blmplicius  in  Phys.  fol.  11  a. 

Compare  Philo,  Qu.  in  Gen.  iil.o,  p.  178,  Aucher. 

LVII.— Hippolytus,  Ref.  haer.  ix.  10.    Context,  see  f^^^.  58. 

Bimpliciiis  in  PhyB,  fol.  IS  a.  Context :— All  things  arc  with  otJiers 
identical,  and  the  saying  of  Heraclitus  is  true  that  the  good  and  the 
evil  are  the  name. 

Idem  on  Phys.  fol.  11  a. 

Aristotle,  Top.  viii.  5,  p.  159  b  30. 

Idem,  Phya.  i.  2,  p.  185  b  20. 

LVIII. — Compare  Xenophon,  Mem.  i.  2,  54. 

Plttto,  Gorg.  521  E;  Polit.  293  B. 

Simplicius  in  Kpictetos  13,  p.  83  D  and  27,  p.  178  A,  ed.  Holna. 
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LIX. — Unite  whole  aiul  part,  agreement  and  dift- 
agreeraent,  accordant  and  discordant ;  from  all  comes  | 
one,  and  from  one  all. 

LX.^Thcy  would  not  know  the  name  of  justice,] 
were  it  not  for  these  things." 

LXI.— Schol.  B.  in  Iliad  iv.  4,  p.  120  Bekk.  Ther  say 
that  it  is  unfitting  that  the  sight  of  wars  should  please 
the  gods.  But  it  is  not  so.  For  noble  works  delight 
them,  and  while  wars  and  battles  eeem  to  us  terrible, 
to  God  they  do  not  seem  so.  For  God  in  his  dispensa- 
tion of  all  events,  perfects  them  into  a  harmony  of  the 
whole,  just  as,  indeed,  Heraclitus  says  that  to  God  all 
things  a^re  beautiful  and  good  and  right,  though  mea 
suppose  that  some  are  right  and  others  wrong. 

LXII.— We  must  know  that  war  is  universal  and 
strife  right,  and  that  by  strife  all  things  arise  and  tare 
used.f 

LIX.— Aristotle,  de  Mondo  5,  p.  396  b  12  ( =  Apuleius,  de  Hondo  j 
20  ;  Stobaeus,  Ed.  i.  34,  p.  fiOO).  Context :— And  agnin  art,  imitator  of  j 
nature,  appears  to  do  the  same.  For  in  paiating,  it  Is  by  the  mixing 
of  colors,  as  white  and  black  or  yclloiv  ^^^  ^^t  ^^^^  repr««c;iiUtiQn«  | 
are  Diade  corregi>onding  with  the  natural  types.   la  music  alao,  (rom 
the  union  of  sharpB  and  fluta  comes  a  final  harmony,  and  in  gr&tD- 
mar,  tin;  whole  art  dojiouds  on  the  blending  of  mutes  an<l  vocablea. 
And  it  wit8  the  same  thing  whicli  the  obauare  Heraclitus  uieaDtwhen 
he  BJiid,  "  Unite  whole  and  part,"  etc. 

CVmip&re  ApuleiuH,  de  Mundo  21. 

Hippocrates  -.  r/wp^z  40 ;  t.  AiaWiK  i. 

LX.— Clement  of  Alex.  Strom,  iv.  3,  p.  568.  Context :— For  tlie 
Scripture  BayB,  the  law  is  not  made  for  the  just  man.  And  Heracli- 
tus well  says,  "They  would  not  know  the  name  of  justice,  wereitj 
not  for  these  things." 

Compare  pscudo- Heraclitus,  Epist.  vii. 

T-.XI. — Compare  Hipijocrates,  vifuitaiT^  \.  ii, 

LXIT.— Drigcn,  cont,  Celsus  vi.  42,  p.  312  (C^Imie  speaking).  Con- 
text : — There  was  an  obscure  saying  of  the  ancients  that  war  wa* 
divine,  ncraclitus  writing  thus,  "  We  must  know  that  war,"  etc 

Compare  Plutarch,  de  i^ol.  animal,  7,  p.  964. 

Diogenes  Laert.  Ix.  8. 
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LXm. — For  it  is  wholly  destined- 


LXrV. — Death  is  wliat  we  see  waking.  What  we  see 
in  sleep  is  a  dream.^ 

LXV.^Tliere  is  only  one  supreme  Wisdom.  It  wills 
and  wills  not  to  be  called  by  the  name  of  Zeus.** 

LXVI. — The  name  of  the  bow  is  life,  but  its  work  is 
death. 

LXVII. — Immortals  an?  mortal,  mortals  immortal, 
living  in  their  death  and  dying  in  their  life. 

LXIII.— Stobaens  Eel.  i.  5,  p.  178.  Context :— Heraclitua  declares 
that  destiny  is  the  all-]icrvading  law.  And  this  Is  the  ethcriul  body, 
the  seed  of  tbeorl^'inof  all  tbinKS,  and  tbemcaf^ure  of  the  appointed 
courm;.     All  things  are  by  fate,  and  this  is  the  same  as  necessity. 

Thus  he  writes,  ."For  it  is  wholly  destined '*    (The  rest  is 

wanting). 

LXI v.— Clement  of  Alex.  Strom,  iii.  ^,  p.  520.  Context:— And 
does  not  Heraclitus  call  death  birth,  similarly  with  Pytliagoras  and 
with  Socrates  in  the  Gorgias,  when  he  says,  "  I3euth  is  what  wc  see 
waking.    What  we  see  in  sleep  is  a  dream  "  ? 

Coiui>aro  idem  v.  14,  p.  712.    Philo,  de  Joseph.  22,  p.  69. 

LXV.— Clement  of  Alex.  Strom,  w  14,  p.  718  (Euseb.  P.  E.  xiii. 
13,  p.  681).  Context : — I  know  that  I'lntn  also  bears  witness  to  Hera- 
clitus' writing,  "There  is  only  one  supreme  Wisdom.  It  wills  and 
willa  not  to  be  called  by  the  nnme  of  Zeus."  And  again,  "  Law  is 
toobey  the  will  of  one  "  (zr  frajj;.  110). 

LXVI.— Schol.  in  Iliad  i.  4lt,  fr.  Cramer,  A.  P.  iii.  p.  122.  Con- 
text : — For  it  seems  that  by  tlic  ancients  the  bow  and  life  were  syn- 
onymously called  /i">i.  So  lloraclitus,  the  obscure,  said,  "  The  name 
of  the  bow  is  life,  but  its  work  is  death." 

Etym.  magn.  under  word  ,'^('k. 

Tzctze's  Exe^f.  in  Iliad,  p.  101  Ucrm. 

Eustathios  in  Ilind  i.  49,  p.  41. 

Compare  Hippocrates,  tt.  r^)jc21. 

LXVII. — Hippolytus,  Uef.  haer.  ix.  10.  Context: — And  con- 
fessedly he  (Heraclitus)  asserts  that  the  immortal  is  murtjil  and  the 
mortal  immortal.  In  sucli  words  as  these,  "  Immortals  are  mortal," 
etc. 

KumcniuB  from  Porphyr.  de  Antro  nymph.  10.  Context,  see 
frag.  72. 


LXVIIL-To  Hofe  ifc  m 
to  waaerH  »  Atmfh  %» 
eoow*  wstefr  sad  from 

LXCC.— n«  w»f 
aadth* 


Xiia»  Ql  In  0«n-  tr.  UfS,  p. 

i  Tvr.  SL  4,  p.  liC7.     TliM  slL  4»  p. ' 

t  of  AWz.  PsttL  UL  1,  pu  SU 

,  Aiki.  BoiB,  si^  p.  n : 

DfeCkaln ftr.  i    xij>.  e.  39,  L  L  pL  4D IXad. 
RaraMH  frMB  fltofeb  Ed.  L  »^  p.  TK. 

phutaiiwiiii)  And  OrplMot  hAiday  i 
•o«laa>i*nl  the  ehfta^  froai  waccr ;  froB< 
•■ftk  mipttm  voter.  ft»i  froo  Uuc  tlM  sand  wtfliBg  ^  1 
irfcoto  «flMr";  BiiiKlilWi  onwliiaim  Iheae 
Mlews:  "To ■D«bilkdM(b«''ckL 
HippulytHfc  B«r.  IkMr.  v.  I&     Coatext :— And  aoK 
■^  tfcli,  bst  alrvftiy  Alim  the  nioest  of  tte  < 
WW  daa,  vfao  Hid,  **  For  tb*  Mut  it  is 


rMfe,4»lMHT.MndltX«p.S0iL  PmtaimT&iB.p.aiC 
IiWWm,  »fa<B-  It  p.  tflifc  grflL 

Olji«plij«ion»  ta  FliSo,  Gof^  p.  3S7  lahs ;  Uob,  p^  Stt. 

LXnC— HipfwlTiM.  Bcf.  haw.  ix.  UK  Cnotext  .^— CTpaad  dwn  IM 
iB^nOStmijf  myt  an  one  and  tha  aMBS.  **'Tbm  vaj  apaaul  aad 
Ammaawl  ava  oae  a«d  ihr  jawa.'* 

Diqpnea  taart.  is.  8.  Cootext :— Hcfa^na  w^9  that  ehaa^  it 
Aa  Mad  taading  opwaid  aad  dowmnrd,  aad  fha*  Ac  vhole  vorid 
■rraHMiiiaiHinlii  il 

Oaooaiiaa,  c  /mrwiifiam  L  p.  7S,  Bak. 

BCasdiBixa  Tyr.  xlL  4.  p. «». 

naCiaoa^  Ena.  nr.  8y  p.  M& 
Mhc  tl  2i. 
( ban  ateliL  EeL  t  4L 
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LXX. — Tlie  beginning  and  end  are  common. 

LXXI.  The  HmitB  of  the  soul  you  would  not  find 
out,  though  you  should  traverse  every  way. 

LXXII.— To  souls  it  is  joy  to  become  wet.** 

LXXIII.— A  man  when  he  is  drunken  is  led  by 
a  beardless  youth,  stumbling,  igTiorant  where  he  is 
going,  having  a  wet  soul. 

LXXrV.— The  dry  soul  is  the  wisest  and  best." 


Fhilo,  de  Tncorr.  muDdi  21,  p.  608. 

Idem,  de  Homn.  i.  2-1,  p.  &H. 

Idem,  de  vlt.  Moya.  i.  «,  p.  85. 

Musonius  from  Slob.  Flo.  108,  fiO. 

LXX.— Pon^hyry  from  Schol.  B.  Iliad  xir.  200,  p.  .T02,  Bekk. 
Context ;— For  the  beginning  and  end  on  the  pcripher}'  oi  the  circle 
Are  common,  according  to  Heraclitua. 

Compare  HippocrHtes,  t.  ni^ruv  rwi*  taT*  AvOpuwov,  1. 

Idem,  w.  JitniTf}^  i.  19 ;  «-.  r^^,  9. 

Philo,  I^.  alleg.  i.  3,  p.  44.  Plutarch,  de  EI.  8,  p.  HSfi. 

LXXI.— Diogeneft  I^aert.  ix.  7.  Context:— And  ho  (HeraoHtiu) 
ftlBO  Bays,  "The  limits  of  the  soul  you  wonid  not  find  out  tliough 
yon  traverse  every  way,"  so  deep  lies  its  principle  (outu  ^a&i-v  Atfyon 

Tertnllian,  de  Anima  2. 

Compare  Ilippolytus,  Ref.  haer.  t.  7. 

SextUfl,  Enchir.  380. 

LXXII.— Xumenitis  from  Porphyry,  de  Antro  nymph.  10.  Con- 
text : — Wherefore  Heraclitas  8ayH :  To  aoule  it  Ih  joy,  not  death,  to 
become  wet.  And  -elsewhere  ho  says  :  AVc  live  in  their  death  and 
they  live  in  our  death  (frag.  ^7). 

LXXIII.— i^tobaeus  Floril.  v.  120. 

Compare  M.  AntoninTis  iv.  -IG.    Context,  see  frag.  5. 

LXXI  v.— Plutarch,  KomuluB  28.  C<tntcxt :— For  the  dry  soul  is 
the  wisest  and  bent,  according  1^  IleracUtus.  It  Hashes  through  the 
body  as  the  lightning  through  the  cloud  (=fr.  63,  8chlotermacher). 

Aristidce,  Quintil.  ii.  p.  106, 

Porphyry,  de  Aulro  nymph.  11. 

Synesius,  dc  Insomn.  p.  140  A  Petav. 

Stobaeus  Floril.  v.  120. 

Olycas.  Ann.  i.  p.  74  B  (compare  U6  A). 

Compare  Clement  of  Alex.  Paedap.  ii.  2,  p.  184. 

Eostothius  in  Iliad  xxiii.  261,  p.  129U,  17  ed,  Rom. 


«» 


LXXV.— >The  <lry  beam  is  tfae^wioeataad  botaoiiLt- 
LXXVI.— tWhere  tbe  land  ia  dry,  die  woi  s  wnesc 
and  b^stut* 
LZXVir.— Xan*  as  a  fighf  aS  nighK*  is  \i^ttm^  and 

LZX  V  £11.  —FUamn^  Cau— i  ad  ApoH  ii».  p.  tM. 
7Ar  whea  ia  deal&  not  |pitia.iut  with,  oa  ?  .^  mdaod 
HiwaHftn^  oays  :  Living  and  dead,  awake  and  asteep. 
jnong  and  old,  are  che  same.  For  thaae  i 
am  rmiBiimffmiiHiH  oi  aadk  otber. 

LXZEZ,— TteB  IB  »  doftl  pbtTins  ^S 
duaiif  a  kingdom. 


LXXT.— Phila  ttam  BoKb.  P.  E.  viJuL  h^  p.  3BB. 

m— iiiUB  nwn  mob,  flora.  »Tii  a> 

yWiiainTi,  <fa  blUflatB.  L  tl,  p.n&. 

Ifiem^  fie  DkL  msl  41,  p^  -fflft. 

fialaiw.  ff.  ?w  rjr  #*ctc  ^f^iy  t.  L  pL  3«»  ad.  Bm. 

Tlbninjii—  ia  Plat;  Pbaodr.  p.  73,  J«c 

AbsoMl  Hiim.  vUL  13. 

IXXVL— Pbilo  from  Soash.  P.  K.  vi.  U,  p.  aW; 

Ukul,  'le  Ptnvut  iL  UW.  p.  UT.  JUudwr. 

LXXVlX— 'aesunsof  jya»-  fflMi  iR.St  pL< 
W1iaSeT«r  cfatfv  mw  if  «Ieepi  t&»  h^db  wav  b»  imdlaBtaBA  of  A 
(tar  it  M  pLuntlutesciiif  tham  vadepartamfraBLUiei,  ta*«Mt  1 
dw  dOhflr  macft.    Wtiie&,  is  aiao  la  be  wmmsm 
Hmi  ii  fc*— *aip4  as  a>  Hgtt*  oc  night' ;  ia  fia  ■ 
.aad  JfaBB^  iw  kmJaivaQ^B)  4iri 


taa-ia^^*»«tak^^ 

QiBaaa«ff  JtlBK-^tanaL  bKr  Br  p*4H^    CaBlaDBtpaBa-&a^  ' 
SattM'bii^  Pyrrh.  hyp.  liL  290. 

umx.  ■rifpBiyrii^BrfLh— i«.ft 

2kiirihft  ia  '^m^  US.  T.    QartBat: — And  ^Hat*  ih  tfav 

■f  rftar  IfiB  awmaw  Xu  ■■atfiia  Iha  amtir  la  rt  i|fa|i 
▼ft^aoMLUk    Tianrr      laJifflhrr  ^ -'irr*  Ai 

tpllifT-Ottw  iiianginr&»paMfa%aa 


LXXXII.— It  is  weariness  upon  the  same  things  to 
labor  and  by  them  to  be  controlled." 

Clement  of  Alex.  Paedag.  1.  6,  p.  111. 

lamblichuB  from  .Stob.  Eel.  ii.  1,  p.  12. 

Compare  Plato,  Legg.  x.  903  D.    Philo,  de  Yit.  Moye.  i.  6,  p.  85. 

PJuterch,  de  KI.  21,  p.  393. 

Gregory  Naz.  Carm.  ii.  86,  p.  978  ed.  Bened. 

LXXX.— Diogenes  Lacrt.  ix.  5.  Context: — And  he  (Heraclituu) 
wBs  a  pupil  of  no  one,  but  he  said  he  inquired  of  himself  and  learned 
everything  by  himself. 

Plutarcli,  adv.  Colot.  20,  p.  U18.  Context:— And  Heraclilue,  ne 
though  he  hft4l  t^een  engaged  in  some  great  and  solemn  task,  said, 
"  I  have  l)een  seeking  myaelf."  .\nd  of  the  sentences  at  Delphi,  he 
thought  the  "Know  thyself  "  to  be  the  most  divine. 

Dig  Chrysoat.  Or.  55,  p.  282,  Reieke. 

Plotihufi,  Enn.  Iv.  8,  p.  468. 

TatinnuB,  Or.  od  Grace.  3. 

lulianus,  Or.  vi.  p.  185  A. 

Procliis  in  Tim.  106  E. 

8aida«,  under  word  Ilccrm'/ioc. 

Compare  Philo,  de  loBeph.  22,  p.  fi9. 

Clement  of  Alex.  Strom,  ii.  1,  p.  429. 

PlotinuB,  Enn.  v.  9,  p.  559. 

LXXXI.— Ueraclitus,  Alleg.  Horn.  24. 

Seneca,  Epist.  58.  Context : — And  I,  while  I  say  these  things  are 
changed,  am  mygolf  changed.  This  is  what  TloracUtns  means  when 
he  says,  into  the  same  river  we  descend  twice  and  do  not  descend, 
for  t!ie  name  of  the  river  remains  the  Bame,  but  the  water  has 
flowed  on.  This  m  the  case  of  the  river  is  more  evident  than  in 
cue  of  man,  but  none  the  less  does  the  swift  course  carry  us  on. 

Compare  Kpif^harmiis,  fr.  B  40,  Lorens. 

Parmenides  v.  58,  Stein. 

LXXXII.— PlotinuB,  Enn.  iv.  8,  p.  468. 

lamblichua  from  Stob.  Eel.  i.  41,  p.  9C«i.  Context :— For  Heraclitua 
assumed  necessitry  changes  from  oppoBttce,  and  supposed  that  souls 
traversed  the  way  upward  and  downward,  and  that  to  rtjntinue  in 
the  eamo  condition  is  wcarineaa,  but  that  change  brings  rest 
(=fr.83). 


"II 


TAjmusK: 


LXXXIU.— In  chmigie  k  net. 

LXXXIV.— A  mixture  •epanitM  wImo  not  kapt  ■ 

motion. 

LXXXV. — Corpwsare  more  worthleae  than  excK- 
mi^at. 

LXXXVI.— B*^ing  >>oni.  they  will  onl3r  to  Ut© 
diL%  or  ruthc*r  to  find  nrat,  and  thejr  leare  chfldren ' 
likewiJie  are  to  die. 

LXXXVIL— Plutarch,   de    Orac.   def.   11,    p.    411 


A««»«M,  Ou.  Tb«0|»hnML  p.  9. 
CompArv  llippocraloi,  v.  rfurrw  i.  Uw 
initio,  dc  n\emh.  'M,  p.  1«&. 
lAXXIH.-Plrrftna*,  Ena.  W.  S,  p.  ML 

Mfcto,  Ir.  H,  p.  473. 

]aniblii:litwrrom»U>b.  EaL41^p.N«h    Ooobnt,  Me  fr^ OL 

Jilvm,  p.  MM. 

Acnnui,  (^u.  Theophnut  p.  9,  Berth. 

Idem,  p.  U. 

LXXXIV.— Tlirophrutusr  de  Vertigine9,  p,  139  Wimmer. 

Al«XAndnr  Aprod.  Probl.  p.  U,  U8en«r.    CoDtexl :— A   mixtan' 
{&  Kwtit^),  a»  Ilvnid3ti»  aayn,  iiepiuiitCM  aiil«iB  some  one  stirs  tt. 

C'oaipArv  l.iiciAn,  VU.  wjct.  14. 

M.  Aulonluua  Iv.  27. 

rXXXV.-^trabo  xvL  30.  p.  "M.  C>»nt«[t :— TTi^rcoMMeraaid 
liu<U«H  e<|(uU  to  excremeot,  Jtut  as  UtTncUttu  Ba^rs,  *^*  Corpses  ere 
more  worthlon,"  etc. 

Flutarcli,  Qn.  coqvIt.  W.  4,  p.  669. 

Fullust,  Unum.  v.  IfO. 

OriSsn,  e.  (Vis.  t.  14,  p.  247. 

JulUn,  Or.  vii.  p.  220C. 

(!niri|Hir<-  I'ltiln,  dc  Profoft,  11.  p.  666. 

riotiniie,  Kun.  v.  1,  p.  4S3. 

Hcltol.  V.  ad  Iliad  xxir.  M,  p.  030,  Bekk. 

KplcUriiis.  LUm.  il.  4,  5. 

LXXXVI.^CIementof  Alex.  Strom.  lU.  3,  p,  616.    Context  >- 
HenoHios  eppeara  to  be  speaklnir  eril  of  birth  when  be  my 
"Being bom,  they  vieh  only  to  live,"  etc. 

LX  XX  VII.— The  reference  is  to  the  follovLitf  passage  from 
Uciiiod: 


Those  who  adopt  the  reading  yjiStovTo;:  (t.  <?.  at  man's 
estate,  Bee  Hesiod,  fr.  163,  ed.  Goettling)  reckon  a  gen- 
eration at  thirty  years,  according  to  Heraclitus,  in 
which  time  a  father  may  have  a  son  who  is  himself  at 
the  age  of  puberty. 

LXXXVIIL— lo.  Lydus  de  Mensibus  iii.  10,  p.  37, 
ed.  Bonn.  Thirty  is  the  most  natural  number,  for  it 
bears  the  same  relation  to  tens  as  three  to  units.  Then 
again  it  is  the  monthly  cycle,  and  is  composed  of  the 
four  numbers  1,  4,  9,  IG,  which  are  the  squares  of  the 
units  in  order.  Not  without  reason,  therefore,  does 
Ueraclitus  call  the  month  a  generation. 

LXXXIX. — In  thirty  years  a  man  may  become  a 
grandfather. 

XC. — M.  Antoninus  vi.  42.  We  all  work  together  to 
one  end,  some  consciously  and  with  purpose,  others 
imconsciously.  Just  as  indeed  Heraclitus,  I  think, 
says  that  the  sleeping  are  co-workers  and  fabricators 
of  the  things  that  happen  in  the  world." 

XCI.— The  Law  of  Understanding  ia  common  to  all. 
Those  who  speak  with  intelligence  must  hold  fast  to 
that  which  is  common  to  all,  even  more  strongly  than 

twin  rot  ^£t€t  j-Fwdc  7jiKkpv!,a  atpiiiif 

Tpelf  6*  t}A^n>^  6  K6pai  ytipnastrat,    Itvrdp  o  ^Ivt^ 
iwta  rote  «<ipo«fl{ "  Hia  6"  m^tii  roit  ^livina^  ' 
vift^i  ivny.6KafiQt,  itoi'pat  Atdf  aiytAx^w. 

CensorinuB,  de  V.  N.  17. 

Coinr»ftrt;  IMutnrch,  Plac.  Philos.  v.  24,  p.  909. 

LXXXVIII.— i'ramcri  A.  P.  i.  p.  324. 

Compnro  Philo,  Qn.  on  Gen.  ii.  6,  p.  82  Aucher. 

Plutftrch,  de  Orac.  def.  12,  p.  416. 

hXXXIX.— Philo,  Qd.  in  Gen.  ii.  6,  p.  82  Aucher. 

XCI.— i^lobacim  Florti.  ili.  84. 

Compare  Cleanthi'S  H.j  lov,  24. 

HippocrutcB,  -.  Tp'V/f  15-    Plutarch,  de  Iside  46,  p.  360, 

Flotinufi,  l:lnn.  vi.  5,  p.  <K^.    Lmpcdoclee  t.  231  St«in. 


'«! 


rimes : 


Oe 


a  city  holds  fMt  to  iu  law.  For  *n  ton 
dependent  upon  one  dirine  Law,  for  this 
BM  h  wQU,  umI  saflfeM  for  all,  and 

XCII.— .Uiboai^  the  Law  c^  BeMon 
mAJority  of  people  lire  aa  thoogh  tber  had  aa  «Bdec^ 
ttlARditif;  of  th«ir  own. 

XCUl.—They  are  at  rariance  with  that  witii  which 
tbey  are  in  aio«t  continaal  anociatino. 

XCIV.— We  ought  not  to  act  and  speak  as  thoith 
we  were  asleep. 

XCV.— Plutarch,  de  Sopent.  3.  p.  1«6.  Heiaclites 
fiajs :  To  those  who  are  awake,  there  is  one  world  in 
eonuDcm,  but  of  thoee  who  are  asleep,  e&ch  is  with- 
drawn to  a  private  world  of  his  own. 

XC\'L— For  human  nature  does  not  possess  under- 
standing, but  the  divine  does. 

Xrtl.— ^Ttiu  Kmi>.  ft/]r.  M^th.  riL  133.  Cofaext>-For  luirixig 
UiiM  fUtoJIy  ibown  Ihal  we  4o  vu\  Ibiok  ererylhiiic  hy  partadps* 
tloa  la  the  dtvioe  rruod,  ho  (Hcniclitiw).  afler  aBmepreTiansexpo- 
titloB,  ftdtb :  It  ifl  oeocMATj,  tberefore,  to  follov  the  comaioa  (for  bj 
|w«^  b»  mf-anii  i  Mn-^f,  th«  common).  For  &)th«ogfa  the  Uw  of 
rauon  \a  mrnxonn,  the  mjiJorUjr  of  people  live  m  thotq^  thej  had 
an  undrniuntlind  of  their  own.  Bat  this  b  noChiiig  dse  than  as 
rz|>l«n«tu)n  nf  the  mode  of  Iho  aaivvmU  dMpowtioii.  Am  far.  ibtirft- 
fcFTtt,  am  wi>  itartiripftUt  in  thu  memory  of  lhi%  wvm  tme ;  bat  in  ae 
far  u  wfi  set  Individually,  wc  arc  falae. 

XCIII.'M.  Antoninoa  iv.  46.    Coolext,  iee  tiig.5. 

X(1V.— M.  Antoninoa  It.  4tt.    Context,  ae*  frag.  5. 

XCV.— Com|*r«  paeudo-PylhagorM  from  Hippoljtns,  Ref.  haer. 
▼LSfi. 

lamUtobtM,  Protrop*-  ?I.  !>•  l^  Arcer. 

XiTI.-Origea,  c.  Ccla.  vi.  12,  p.  S9l.  Context:— XereithekM be 
(Obcw)  wani«d  to  show  ibat  tliU  wa«  a  fabrication  of  onvsaxui  taken 
trtoa  the  Greek  pbiloeophi'n,  who  say  that  haman  wladom  is  of  one 
klnil.  aii'l  divine*  wladom  of  Another,  And  he  brings  forward  aome 
pbraaoM  of  llcracUtus,  one  where  be  says,  '*  For  human  nature  does 
not  pciarii  ondontandlng,  bat  the  divine  doct.''  And  another. 
**  The  thuughtlcAA  roan  undorvlands  the  voice  of  the  D&ily  aa  Utite 
aa  the  cluld  understands  the  man  "  i~  fra^.  97), ' 
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XCVII. — The  thoughtless  man  understandB  the 
voice  of  the  Deity  as  little  aa  the  child  understands  the 
man." 

XCVUI.— Plato,  Hipp.  mai.  289  B.  And  does  not 
Heraclitus,  whom  you  bring  forward,  say  the  same, 
that  the  wisest  of  men  compared  with  God  appears 
an  ape  in  wisdom  and  in  beauty  and  in  all  other 
things? 

XCIX.— Plato,  Hipp.  mai.  289  A.  You  are  ignorant, 
my  man,  that  there  is  a  good  saying  of  Heraclitus,  to 
the  effect  that  the  most  beautiful  of  apes  is  ugly  when 
compared  with  another  kind,  and  the  most  beautiful 
of  earthen  pots  is  ugly  when  compared  with  maiden- 
kind,  as  says  Hippias  the  wise. 

C. — The  people  must  fight  for  their  law  as  for  their 
walls. 

CI. — Greater  fates  gain  greater  rewards. 

CII. — Gk>dB  and  men  honor  those  slain  in  war. 

cm.— Presumption  must  be  quenched  even  more 
than  a  fire.® 

XCVTT.— Origcn,  c.  Ccla.  Ti.  12,  p.  291.    Context,  see  frag.  9fl. 

Compare  M.  Antoninus  iv.  46.    Context,  see  frag.  &. 

XCVIII. — C'onipare  Jf.  Antoninus  iv.  16.  « 

XCIX. — (^'omiwire  Plotimw,  Knn.  vi.  3,  p.  628. 

Aristotle,  Top.  iii.  2,  p.  117  b  17. 

C. — Diogenes  Lacrt.  ix.  2.  Context: — And  he<Heraclitus)  used  to 
my,  "  It  ia  more  n*'cej*«ar>'  to  quench  insolence  than  n  fire  "  (=:  frag. 
1<^).    And,  **  The  jwoplu  must  tight  for  their  law  an  for  their  wolUs." 

CI.— Clement  of  Alex.  Strom,  iv.  7,  p.  686.  Context :— Again 
Aeachylos,  gnwping  this  thought,  sars,  "To  him  who  toils,  glory 
from  the  godaifl  due  aa  product  of  hif<  toil."  *'  For  greater  fates  gain 
greater  rewards,"  according  to  Heraclitas. 

TbeodorotuH,  Thernp.  viii.  p.  U7,  33. 

Compare  llippolytus,  Rcf.  haer.  v.  8. 

CII.— Clement  of  Alex.  Strom,  iv.  4,  p.  571.  Context :— Heraclitus 
uid,  '*GodB  and  men  honor  those  slain  in  war." 

Theodoretus,  Tlicrap.  viii.  p.  117,  33. 

cm.— Diogenes  Lacrt.  ix.  2.    Context,  see  frog.  100. 


CTV.— For  men  to 
BO*  be  wdL 

CV.— It  m  hmH.  to 
-wfeafeprer  it  crsvta  tt  bays  witt  ilB  KCk. 

CVX— t  it  prrtBJBit  to  alt  bmb  to  ksoir 
and  to  iMHfe  Mie«»ittaLt 

CrVTL— 1 9eK«aBfiniL  »  Aa  Usbeit  ▼irtnev  ^ 
draa  at  tospaak  traifr  tnAooMEBOSBfy  toi 

to  BttteVK^f* 

CVXn.— It  BS  bettBT  to 


Vtm 


Thwp,  xL  f,  US,  2SL     OiBttzt>— HiacacsxtaB 

CV.— hwli5ihiH^,  VnixvpK.  p.  140.  Aitac    GooMa 

K  ba  MV%  "  ft  is  hvd  to  1 

JUtaUlfl^  BUl  5ic  iL  1  p.  nifi  a& 
SiBM,  eta.  EniL  u.  7,  p.  US3  b  S, 

H«»,  p  ,>.  nu  s  at 

(lev,  Emt^  n,  p^  7SIL 

Omsgmn  Ftnineh,  Coriol.  SE. 

nMilo-0«Biocritai  fr.  nor.  77,  JCoIIadL 

TiiiwgtniMit.  tiB^ftiiil,.  4fc. 

CVL— AofiMM  WlaaL  t,  tU. 

CVm^-aftitocnB  RoriL  ffi.  M. 

CVHL— fluneh,  <|n.  Convive  SL  |iihmi  ,  pu  Mfc. 
iliwmiiyw,  ti>«  pae^  ■rwing  «  gMt ■ttinc alenC  ■*  s  IbmC  m 
wiwiiij  witli  so  one.  Hid,  ^  air,  if  yoa.  an  ftx^ih.  pan  ase 
wteiv.  bat  if  win.  fbaHiftlr,'*  flor,  ^  HJesMfflBB  flQa^  **Efc  te  I 
te  oaoBBBi  i'mihmmww,  bos  it  m  toa^"  rts. 

fiJMyifa  toifwirtnCp^A 

llta%  Tte.  4hiiiL  p«H  3,  »  4Sfc 


A  FUKTHEE  STUDY  OF  HEBACLnTS. 


669 


CIX. — fit  is  better  to  conceal  iterance  than  to  ex- 

itt 

ex.— It  is  law,  also,  to  obey  the  will  of  one.** 

CXI. — For  what  sense  or  understanding  have  they  ? 
They  follow  minstrels  and  take  the  multitude  for  a 
teacher,  not  knowing  that  many  are  bad  and  few  good. 
For  the  best  men  choose  one  thin^  above  all — immortal 
glory  among  mortals  ;  but  the  masses  stuff  themselves 
like  cattle. 

CXII.— In  Priene  there  lived  Bias,  son  of  Teutamus, 
whose  word  was  worth  more  than  that  of  others. 

CXIII. — To  me,  one  is  ten  thousand  if  he  be  the  best. 

CXIV. — The  Ephesians  deserve,  man  for  man.  to  be 
hung,  and  the  youth  to  leave  the  city,  inasmuch  as 
they  have  banished  Hermodorus,  the  worthiest  man 
among  them,  6a3dng :  "  Let  no  one  of  us  excel,  and  if 


CIX.— Btobaeua  Floril.  iii.  82. 

ex.— CHemont  oX  Alex.  Wlrom.  v.  14,  p.  718  (Eiweb.  P.  E.  xUL  IS, 
p.  681).     Context,  see  frap.  65. 

CXI. — ^The  passage  is  restored  as  above  by  Bcrnaya  (Uoraclitca  i. 
p.  JM),  ami  By  water  (p.  43),  from  tlie  following  sources  : 

Clement  of  Alex.  IStrom.  v.  [),  p.  682. 

Procliifl  in  Aicib.  p.  255  Creuzer,  =526  od.  Cou8.  ii. 

Clement  of  Alex.  Slrom.  iv.  7,  p.  686. 

CXII. — Diogenes  Lacrt.  i.  88.  Context :— Anil  the  faiiU-Qmiing 
HeraclitUfl  has  especially  praised  him  (Biasj,  writing,  '*  hi  Prione 
there  lived  Bios,  son  of  Teutamus,  whose  word  was  worth  more  than 
that  of  otliera,"  and  the  I'rienianfl  dedicated  Ut  him  a  grove  culled 
itbe  Teiitamiun.    He  used  to  say,  **  Mohit  men  are  bad." 

C^III. — Theodorus  Prodrumus  in  Luzerii  Miscell.  i,  p.  20. 

Idem,  Tetrastich,  in  Basil.  I  (fu).  k  2  vers.  cd.  Bae.). 

GaleniiB,  n^r/u  <li«^i>ua(u(  o^vyftuv  1. 1 ;  t.  3,  p.  S3  ed.  Ba«. 

Symmochus,  Epist.  ix.  115. 

Compare  Epigram ui.  from  Diogenes  Laert.  ix.  16. 

CHecro,  ad.  Att.  xvi.  U. 

Seneca,  Epiat  7. 

CXIV. — Strabo  xiv.  25,  p,  042.  Context :— Among  tUstinguislicd 
men  of  the  ancients  who  lived  here  (Kpheaus)  were  Hcrnclitus, 


wm 


PAsncK: 


ftaw  bft  sax  ndk,  Irt  Mb  go 
other  people.'* 

CXV.— Dogs, al<o,lMsk aft  wh«fc  iter^Boc] 

CXVL— By  Its  nKrecOffitj,  it< 


CXVIL— A  sta^  MM  low  to  be  paadsi  br  evor 

diiKoarae. 

CXVin.— Tbe  momt  approvsd  of  tkose  wk»  aee  of 
repute  knows  how  to  cbeat.  NeTertbelesay  JHstieewS 
es(ch  tbm  makummad  witaosoos  of  ficK.* 


-tW] 


PfadLsLlt. 


IKefnH  Isert.  Lz.£. 

0->iiipare  Lacaa,  Vtt.  ciMt.  M. 

Pneado-DfAffenca,  Epiat.  3&»  C 

CXT,— Ptoterdi,  As  mmi  ib  fw,  isq^  ra.  p^  TST. 
mKwjf  whklk  ii  the  yiimrf  evfl  pobfie  sms  kne  to 
IMM  ^vsctcd  flffrina  oU  SMB.    *ror< 
ih«r  ^  (*^  kmsm,"  f  iwillm  to  1 

CXVI.— PtiKtafeh,Gatfal.ai,    Caetacl  .^-Sot  I 
tfctotia»ptotb— ^forfte«atpMt,Tiiii  sm  of  ito 

Clement  of  Alex.  frCpsm.?.  U;  p.  4BS.    ContaxS;  aw  CMft.  5ato  31 

CXVa.— Plritan.h,  de  AsrfiMrio  7,  p^  «.  Go^cxt  ^-ttaj  »- 
pfOMB  ucfsana  flw  ■j'tof^     A  MnpU  nes  towif  **  €Ce^ 

Ciisif  !■  SJms, ^  AttJ.  pot  ^  p.  28. 

eXTIU.— Qqaattof  AI«x.aa<to.T.  l^p^ftS.  Contozt.-— **The 
mtM  apivoted  of  fboae  who  an  a<  npoto  ksovs  how  to  be  on  im 
gaud  (fnUonor,  ««•  Oit.  5bto  97).  Xevtofbafas,  jHliae  wfll  eetdi 
the  nefcen  end  iia^Min  of  Ge*,**  a^v  Cb*  rtiTiiewe  For  tb» 
lees  vbo  ra  ■■■n—r«liii1  with  tfae  tibeiiis  piiliw^iliy,  knew  cf 
fbe  pwittrtoww  by  ftn  of  tboie  wbo  fated  fivei  evfl  ttm,  wliadi 
afterwardi  Ihc  fitoie»  ctOed  tb*  eowflacnlias  (^Briy ). 

CXIX.— Behloiaraocbar  co^perce  ScfaoL  Tcs.  ad  mttl  xriiL  3a 
sad  Bwatofliing^  p.  IMS.  5  ed.  Bom^  whsdi,  bowevar,  Bywator  doto 
aot  n^Bis  aanCBsiaf  to  W'^p^iii^u  ^  ] 
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used  to  flay  that  Homer  deserved  to  be  driven  out  of 
the  lists  and  flogged,  and  Archilochus  likewise. 

CXX. — One  day  is  like  all. 

CXXI. — A  man's  character  is  his  daemon." 

CXXII.— There  awaits  men  after  death  what  they 
neither  hope  nor  think. 

CXXIIL~And  those  that  are  there  shall  arise  and 
become  guardians  of  the  living  and  the  dead.'' 

CXXrV. — Night-roaraers,  Magiaus,  bacchanals,  rev- 
elers in  wine,  the  initiated. 

CXX. — Seneca,  Episl.  12.  Context: — Heraclitus,  who  got  a  nick- 
nsme  for  the  obscarily  of  hia  writing,  said,  "One  day  ia  like  all." 
His  moaning  is  variously  undcrelood.  If  he  meant  alt  days  were 
equal  in  num1>er  of  IiourB,  lie  spoke  truly.  But  others  say  one  day 
is  equal  to  all  in  character,  for  in  the  longest  space  of  time  yon 
would  (ind  nothing  that  is  not  in  one  day,  both  light  and  night  and 
alternate  revolutions  of  the  earth. 

Plutarch,  Camill.  19.  Context : — Concerninp  unlucky  days,  whether 
weahould  suppose  there  arc  such,  and  whether  Hcraclitus  did  right 
in  reproaching  Hesiod  who  distinguished  guod  and  bad  days,  as 
being  ignorant  that  the  nature  of  every  day  is  one,  has  been 
examined  in  another  place. 

CXXI.— Plutorch,  Qu.  Plnton.  i.  2,  p.  999.  Context :— Did  he, 
therefore  (viz.  Socrates)  caU  his  own  nature,  which  was  very  critical 
and  productive,  God?  Just  as  Meuander  says,  "Our  mind  iatiod." 
And  Heraclitus,  "  A.  man's  character  is  his  dfcmon." 

Alexander  Aphrod.  de  Fato  0,  p.  16,  Orell. 

Stobaeus  Floril.  civ.  23.    Comp.  peeudo-HeracUtus,  EpiBt.  9. 

CXXII.— Clement  of  Alex.  Strom,  iv.  22,  p.  (330.  C-untext :— With 
him  (Socrates),  Hcraclitus  seems  to  agree  when  he  says  in  bis  dia- 
ooarse  on  men,  "  There  awaits  men,"  etc. 

Idem,  Prolrept.  2,  p.  18.  Theodoretus.  Therap.  viii.  p.  118,  I. 

ThemistiuH  (Plutarch)  from  Stob.  Floril.  cxx.  28. 

CXXIII. — Hippolytus,  Ref.  haer.  ix.  10.  Context;— And  he 
Oleraclitus)  says  also  that  there  is  a  resurrection  of  this  visible  flesh 
of  ours,  and  he  knows  that  fiixi  is  the  cause  of  this  resttrrection, 
since  he  says,  "And  those  that  arc  there  shall  arise,"  etc. 

Compare  Clement  of  Alex.  iStrom.  v.  1,  p.  G4il. 

CXXIV.— C:iementof  Alex.  Protrept.  2.  p.  18.  Context  :—Rite« 
worthy  of  the  night  and  of  fire,  and  of  the  great-hearted,  or  rather 


072 
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CXXV. — For  the  things  which  are  considered 
myett'ries  among  men,  they  celebrate  sacrilegiously, 

CXXVI.— And  to  these  images  they  pray,  as  if  one 
should  prattle  with  the  houses  knowing  nothing  of 
gods  or  heroes,  who  they  are. 

CXXVII.— For  were  it  not  Dionysus  to  whom  they 
institute  a  procession  and  sing  songs  in  honor  of  the 
pudenda,  it  would  be  the  most  shameful  action.  But 
Dionysus,  in  whose  honor  they  rave  in  bacchic  fremsy, 
and  Hades  are  the  same." 

CXXVIIL— lamblichus,  de  Mysteriis  v.  15.  I  distin- 
guish two  kinds  of  sacrifices.  First,  those  of  men 
wholly  purified,  such  as  would  rarely  happen  in  the 
case  of  a  single  individual,  as  Heraclitus  says,  or  of  a 

of  the  idle-minded  people  of  the  Erechthidao,  or  even  of  the  other 
Oreekfi,  for  whom  there  awaits  after  death  what  they  do  not  hope 
(see  frag.  122).  Againut  wliom,  indeod,  doea  Herach'tus  of  Ephesus 
propbegy?  Against  night-roamers,  Magian«,  bacchanals,  rerelers 
in  wine,  the  Initiated.  Thene  he  threatens  with  things  after  death 
and  prophesies  fixe  for  them,  for  they  celebrate  sacritegionsly  the 
things  whioli  nre  considered  mysteries  among  men  (^frag.  1S5). 

CXXV.— Clement  of  Alex.  Protrept.  2,  p.  19.  Context,  see  fng. 
124. 

ComiMtre  Arnobius,  adv.  Nat.  v.  29. 

CXXVI.— Origen,  c.  Cela.  vii.  62,  p.  384. 

Idem  i.  5,  p.  (i. 

Clement  of  Alex.  Protrept.  4,  p.  44.  Context :— -But  if  yoa  will 
not  listen  to  the  prophetew,  hear  your  own  philosopher,  HeracHtus, 
the  Epliestan,  imputing  unconsciousness  to  images,  *^  And  to  these 
images,"  etc. 

CXXVII.— Clement  of  Alex.  Protrept.  2,  p.  30.  ConU-xl :— Tn 
myotic  celebration  of  this  incident,  phaltoi  are  carried  through  the 
cities  in  honor  of  Dionysus.  "  For  were  it  not  Dionysus  to  whom 
they  institute  a  procession  and  sing  songs  in  honor  of  the  pndenda, 
it  would  be  the  most  shamful  action,"  says  Heraclitus.  "  But  Hades 
and  Dionysus  are  the  same,  to  whom  they  rave  in  bacchic  frenxy/* 
not  for  the  intoxication  of  the  body,  aa  I  think,  ao  much  as  for  the 
shameful  (vremonial  of  lusciviouaaeaa. 

Plutarch,  de  Iside  2&,  p.  362. 
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certain  very  few  men.  Second,  material  and  corporeal 
sacrifices  and  those  arising  from  change,  such  as  are 
fit  for  those  still  fettered  by  the  body. 

CXXIX.— Atonements." 

CXXX.— When  defiled,  they  purify  themselves  with 
blood,  just  as  if  any  one  who  had  fallen  into  the  mud 
should  wash  himself  with  mud  I 


CXXIX.  — lambllchus,  de  Mys.  \.  11.  Context :— Therefore  Hera- 
cUlus  riglitly  called  them  (bcU.  what  are  offered  to  the  go<U)  "ntone- 
mento,''  aiuce  they  are  to  make  amendH  for  evils  and  render  the 
souIb  free  from  the  dangem  in  generation. 

Compare  Horn.  Od.  xxii.  481.    See  Crit.  Note  41. 

CXXX.— Eliaa  Cretenaia  in  Greg.  Naz.  1.  I.  (cod.  Vat  Pii.  11,  6, 
fol.  90  r).  Context :— And  Ileraclitus.  making  eport  of  these  people, 
flays,  "When  dofiled,  they  purify  themselves  with  blood,  juat  as  if 
any  one  who  had  fallen  into  the  mud  ahoiild  waah  himself  with 
mnd!"  For  to  sappoae  that  with  the  bodies  and  blood  of  the 
imreaaoning  animaU  which  they  offer  to  their  gods  they  can  clcanae 
the  impurities  of  their  own  bodies,  which  are  stained  with  vile 
contaminations,  is  like  trying  to  wash  off  mud  from  their  bodies  by 
means  of  mud. 

Gregory  Naz.  Or.  xxv.  (xxlii.)  15,  p.  46fi  cd.  Par.  1778. 

ApoUoninfl,  Epist.  27. 

Comjwre  Plotinus,  Enn.  1.  G,  p.  54. 
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«^fMir  T6vie.  ^Iler,  whose  interpretation  of  the  word  we  liave 
followed,  take«  it  oe  masculine,  roferrlng  to  the  gods  and  men,  the 
meaning  then  hcing,  that  since  gods  and  men  are  Included  in  the 
world  as  part  of  it,  they  could  not  have  created  it,  Schuster,  on  the 
other  hand,  renders  it  as  follows:  "Die  Welt,  die  allea  in  sich 
befasEt  [die  neben  sich  weder  fur  andre  Welten  noch  fur  cinen 
Schopfer  Raum  hat],"  etc. 

Fkaoment  21 . 

Kote  B.—^oti<rr^p  is  rendered  by  Schuster  "fiery  wind"  snch 

M  forms  the  stars.    Zeller  (Vol.  1,  p.  588, 1)  belieres  it  has  easen- 

liftlly  the  same  siffnification  as  HtpavMt  in  frag.  28,  both  words  being 

other  terms  for  the  world-rtiling  fire  or  formative  principle  of  the 

world. 

Fbaouknt  23. 

Note  9. — Kusebiue  omits  yv,  and  is  followed  by  Lassalle  and 
Heinze.  The  former  (Vol.2,  p.  63)  translates,  "Das  Meer  wird 
aoagegoesen  und  gemeesen  nach  demselbcn  Logos,  welcher  zuerat 
war,  ehe  es  (selbst)  noch  war,"  and  finds  here  a  confirmation  of  his 
interpretation  of  the  Logos  as  the  eternal  preexisting  law  of  the 
identity  of  being  and  not-being.  Heinxc  understands  it  as  follows : 
"Dafl  Mver  verwandelt  aich  in  denselben  I>ogo«,  also  in  dosselbe 
Feuer,  von  welcher  Beschoffenheit  es  vorher  war,  elie  es  selbst 
entstand."  Schuster  reads  yfn'  and  translates.  "  Das  5Ieer  crgiesst 
aich  und  niuimt  scin  Maass  ein  im  sclbcn  Tmfang,  wie  damais  als 
noch  keine  £rde  war"  (p.  120).  Zeller  reads  7-9  and  understands 
the  passage  to  refer  to  the  return  of  the  earth  into  the  sea  from 
which  it  sprang.  By  ^>of  here  he  understands  "proportion  of 
magnitude  "  or  "  size,"  so  that  tv  'itv  airov  M)w  means  that  the  sea 
returns  "to  the  same  size"  as  before  it  became  earth  (Vol.  1,  p. 
628,3). 

Fbaomest  24. 

Note  10.— See  Introduction,  pp.  574,  581,  627. 

FSAOUENT  25. 

Note  11. — This  fragment  is  not  accepted  by  ZelTer.  who  holds 
that  air  was  not  recognixed  by  lleraclitus  as  one  of  the  elements, 
bnt  that  he  accepted  only  the  three,  fire,  wat«r,  and  earth.  Air 
was  added,  Zeller  thinks,  by  later  writers,  who  confused  it  with 
the  "soul  "  of  Horflclitiis(Vol.  I,  p.  615).  Schuster,  who  thinks  Uera- 
ditus  did  not  teach  a  specific  number  of  elements  aft^r  the  manner 
of  Empedoclcs,  regards  the  passage  as  trustworthy  (p.  157  ff.). 
Tcichmilller  gives  to  air  an  important  place  in  the  system  of  Heracli* 
tug,  distinguishing  tlie  upper  pure  air,  which  is  not  different  from 
fire,  and  the  impure  lower  air  (Vol.  1,  p.  62). 
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Vote  n,  ftitiUi— MtiM,  fblfovfd  bf 
rip,  M  thai  the  amme  httomn^  *'Hmr  en 
flMcape  Mijr  on*? '*  Wi  to  unmemmrj  sod  Tiolilai  tibw  < 
CImmoC.  That  wtiScb  imtct  sMi  I»  lb*«laraal(Mbrar  Imm, 
«atv«a  bmr  «  DhCS»7  or  JntOee.  Aoespfiiw  to  Srfter  rV«L  1,  f. 
SM).  thai  vhidi  never  M«i  ta  Sra.  AaeotdiivtoflekHtv^  IMLi^ 
te  BcUtkm  or  tjiw,  ud  Uw  nr  rafOTito  H«liai^  vUcfc,  thoasb  i 
tb«o«nlr«  of  powtir  and  ioSeUigeBce,  u  j^et  nbiMi  to  Ut.  T« 
mUlcr  (VoL  1.  p.  IM)  nnHftf  ntb  U  to  tefer  to  Joitiee  or  , 
wlilefe  B«r«r  m(s  IUw  Uw  Km,  sail  vhSefa  memm  csm  cao^*^ 

SuVt  13.— nVur-wv  majr  be  taken  aa  zkeaier;  "H«ao4  W  a 
teacher  of  Uie  crealert  namb«r  of  ihia^i,*'  On  tb«  waSMj  of  4mf 
■ad  nJfbt,  eompara  Intvodoetiim,  p.  &91  f. 


FsiiOMBirrM. 

Vote  I4.~Tbe  oriifinal  lest,  which  reada  iatr^  •»rv*r9 ' 

ban  vartooalf  corrected.  Ae  theaubjegiof  a»|i#f?f>Bdb«M»Brl 
flfcerjtiaainwi  tbgi>  being  that  an  wine  JamUcderHhaphwaradlabrfiaJ 
aa  any  one  |>le«at«,  ao  God  rvci'lTea  different  naaea  mdcr  diflereml 
fomia  (p.  1S8}.  Rfwater,  follovjuf  Bemaya  (Bfaebi.  Hna.  Ix.  Mi), 
Inaaita  «e«wo.  and  Zeller  (Vol.  1.  p.  602,  2)  reada  Imt  e«i»  for  J 
IMebmOller  (Vol.  1,  p.  AT)  attenp«a  to  aare  the  or%lBal  rrmWagl 
making  A  A<ic,  (/. «.  Are)  the  mbject  both  of  «UoMftr«  and  a^w^f. 
ooneetlon  of  BcTnaya  la  the  moat  aatiafactory ;  the  mr— faf 
belnir,  that  u  whtrn  perfumca  are  mixed,  the  mixtme  ia  m 
aeoojtlit)|(  to  the  acent  that  unpreaiea  each  peraon,  eo  God  la  nasMd 
aooording  to  the  attribate  that  moat  impreaeea  the  indiridiiaL  C4n- 
pare  frag.  85.  About  the  same  aeoM,  boirever,  is  derived  from  the 
other  readinga. 

FaA«MmTS8. 

Note  15.— flchleiermacher  and  Zeller  think  H  doolAfal  wbelbec , 
any  aenae  can  be  made  oat  of  tbia  fragment.  For  Schti 
fnncifoi  explanation,  see  Introdnctionf  p.  577  f.  Bemajra  (RhciB. 
Miun.  ix.  p.  266,  0)  interpreta  it  to  mean  that  the  perception  of  Are, 
Qpon  which  depemla  the  rxiatence  of  the  son],  ia  gained  altar  deaih 
and  the  extinction  of  the  aenae  of  eight,  by  the  aanaa  of  ob^JhI 
aa  the  paaaage  from  AriMotle  (ftag.  37)  teachca  that  in  the  i 
tion  of  the  world,  all  perception  will  be  by  the  nnatrila  PA 
(p,  218)  aoggmla  tnokvra/  tor  offjUMTw, 


A  FCKTHER  8TUDT  OF  HERAOLITTS. 
FaAGU  ENT  40. 

I  W.— Of  this  passage  from  Plutflreh  only  the  words  trvAwim  ml 
,  v/.6eriai  k/u  Airttoi,  cftn  wUhany  certainty  be  attributed  dirftctly 
to  Heraclitns.  The  rest  bcuTS  marks  of  Intor  handfl.  as  flhown  by 
Bernays  (Heraklit.  Briefe,  p.  65),  and  Zullcr  (Vol.  1,  p.  &7n,  2). 

Fragment  4S. 

Note  17. — Bcmnys*  explanation  of  this  passage  (Rhoin.  M»s.  vii. 
p.  94  ;  compare  Introduction,  p.  003  f.)  has  been  follower!  by  Zoller, 
Schuster  (partly),  and  Arnold  Hug.  Acconllngto  ihisinterprflalion, 
the  ftssociatiou  of  the  bow  and  lyre  lies  in  their  form,  which  iu 
the  case  of  the  old  Greek  or  Scythian  bow  with  ita  anus  bent  bock 
at  the  ends,  was  like  that  of  the  lyre.  Hence  we  have  in  the  bow 
and  the  lyre,  two  distinct  illuBtralions  of  harmony  by  oppooite 
straining  tension.  Lassalle  (Vol.  1,  p.  113}  understands  it  to  refer  to 
the  h&rmony  bftKten  the  bow  and  the  lyre ;  the  bow  and  the  lyro 
being  symbols  in  the  Apollo  cull,  the  oni_*  of  Bingularily  and  differ- 
ence, the  other,  of  universality  and  union.  On  l^eiderer's  modi- 
fication of  Lassalle's  view,  see  Introdurtion,  p.  (t03.  In  pUco  of 
t6^v  Koi  >.i-pffCj  Baet  rends  roi  is'^'f  ^'  *"'  /'fl^»'*>f.  Bergk  con jool tires 
T^w  Ml  rrvp^.  On  the  intcrj^retaiion  of  this  passaite  by  IMulnn'h 
and  Plato's  Kryximachus  as  the  harmony  of  sharps  and  tlats  in 
moaic,  compare  Hug  (Platons  Symposion,  p.  77,  G)  and  Zeller(Vol. 
1,  p.  678,  2).    Compare  frags.  50,  43,  59. 

Fbaombmt  47. 

IVote  18.— Schuster  (p.  24,  note)  reads  'r  rl  yap  ^/roiv,  Apttmh^  ^^i-^C 
fowpfc  ttptiTTiM ;   See  Introduction,  p.  570,  and  Zeller,  Vol.  1,  p.  ftM,  1, 

Fraciment  60. 

Note  10. — MS  reads  ypa^w ;  Duncker  and  By  water,  ^va^uv ; 
Bernays,  yvaftii^, 

FaAOMKNT  66. 

Note  20. — The  common  rcfldlng  is  rav  iprrrTtH'  rf>  y^'  vlutrai,  which 
Zeller  retains,  understanding  it  to  refer  to  the  beastliness  of  men, 
who  "feed  upon  the  earth  like  the  worm  "  (VoL  1,  p.  660),  Pfleiderer 
likewise  accepts  this  reading,  quoting  Balliist,  Catil.  1 :  Vitam 
silentio  transeunt  velnti  pecora,  quae  natnra  prrma  atque  ventrl 
obedleiitia  flnxit.  That  ^>-^yv,  the  reading  of  Htobaens,  followed  by 
Bywater,  is  correct,  however,  is  shown  by  comparison  with  vl':s<')iylus, 
Ag.  358,  Aiflv  K?Myav  Ix'"'^"^  tljretv,  and  Plate's  Criti.  ]lM)  H,  xnttArrrp 
trot^^C  "f^  fT^-vj^v  vipone^.  With  this  reading,  the  sense  then 
becomes  that  man  is  subject  to  eternal  divine  forue  or  law. 
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;  Kaj  disparagement  upon  the  senses.  For  PfieiHerer's  explana* 
on,  see  Introduction,  p.  602.  All  these  intcrpretationit  look  for  a 
theoretical  meaning,  when  it  is  quite  possible  that  no  theoretical 
meaning  was  intended.  It  is  simpler  Uj  compare  it  with  frag.  2,  and 
refer  it  to  Heraelitus'  re[»cated  charge  against  the  people,  of  their 
aleep-Uke  condition  when  awake. 

Fragmext  65. 
Note  29. — We  hare  followed  Schuster's  punctuation  of  this  frag' 
ment.     Bywater,    with    other   critics,    reads,    'Kv  tH    ampdv  i«rin-ov 

^yeo^i  ot*K  t6li'/,ti  kqi  iOi'^et  ZffV&t  o(-vofia.      To  ao^;  here,  IB  the  WOrld- 

raling  Wisdom  or  Order,  to  which  HcrncUtus  applies  many  names. 
{See  Introduction,  p.  619  f.)  It  willfl  and  wills  not  to  be  called  by 
the  name  of  Zeus,  because  that  name,  while  it  points  towards 
its  true  nature,  yet  but  partly  indicates  it,  or  in  part  wrongly. 
The  Tariety  of  meanings,  however,  which  have  boon  drawn  from 
this  fragment  may  be  shown  by  the  following  translations.  Hchlei- 
ermacher  (and  Lossalle):  "Das  Eine  AVeLae  allein  will  nicht 
auBgesprochen  werden  und  will  ausgesprochen  werdeu,  der  Xame 
dee  Zeus."  Schuster:  "  Nur  eines  ist  die  Wctsheit ;  sie  liiftst 
flich  nicht  und  lasst  sich  doch  auch  wicder  benennen  mit  des 
Zeus  Nameu."  Bemays:  '*Eincs,  das  allein  Weise,  will  and  will 
auch  nicht  mit  dea  Zv^  Namen  gcnannt  werden."  The  poetical 
form  Z>/v6i  is  clioeen,  thinks  Ik-rnays,  to  indicate  that  the  One  Wise 
is  the  source  of  "  life."  Zeller  ;  "  Kines,  das  allein  Wcisc,  will  und 
will  auch  nicht  mit  dcm  Kamen  dcs  Zeus  bcnannt  werden." 
PHeiderer:  "Als  Bins  will  daa  weise  AUwoson,  Zeus  genannt,  nicht 
bexeichnet  werden  und  will  e§."  Teichmuller:  "Die  Weislieit, 
Zeiu  genumt,  will  allein  eiaa  heiasen  und  will  es  auch  nicht." 

Fragment  72. 
Note  26. — This  fragment  is  connected  by  Schuster  and  Zeller  with 
the  group  of  passages  concerning  rest  in  change  (see  fraga.  82,  83), 
and  refers  to  the  pleasure  whicli  the  rest  aud  change  of  de«th  bring 
to  souls.  They  therefore  reject  theM^  HdmTov  of  Numeniua  as  not 
Heraclitic.  (Schuster,  p.  101, 1.  Zeller,  p.  647,  2.)  Pfleiderer,  how- 
ever (p.  223),  retains  the  ^v  ffai'QTov  as  genuine,  and  explains  that  it 
is  a  jileasiire  to  souls  to  become  wet,  because  »>)  by  pursuing  the  way 
down  into  apparent  death,  they  attain  their  new  birth  of  life  in 
death.  He  therefore  retains  also  the  rtftfn'  M  tlmt  ouruic  r/)*-  tie  Tr/v 
yivratv  irrOotv,  of  Numenius,  as  exprewing  the  true  sense  of  the 

passage. 

Fragment  74. 

?Iote  27.— The  added  clanse  of  Plutarch,  "It  flashes  throngh  the 
bo<ly  like  lightning  through  the  clouds,"  is  also  rcganled  by  Schleier- 
machor,  Schuster,  Zeller,  and  Pfleiderer,  as  Heraclitic. 
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objective  world,  Pfleiderer  rejecte  «al  awepymt  as  ui  addition  of 
AanlioA. 

Fragment  97. 

Xote  32. — This  fragment  ha«  given  trouble.  Bernays  (H^raclite* 
15)  [>ro|K»e8  lo  substitute  f'ofl^i-of  fonhifififuc,  but  has  uol  l>cen  UA  lowed 
by  otlier  critics.  Schleiermacher  translates,  "  Kin  th^riehter  Mann 
vernimmt  nicht  uehr  vou8chick&al  als  eln  Kin<l  von  cincni  Mann." 
Scbosler  (p.  342)  renders,  "  Der  Mensch  in  seiner  Kindheit  hat  (.sie 
[i.  e.  the  names])  vun  Golfc  gehurt,  wie  (jetzt)  das  Kind  von  dem 
Hanne,"  and  finds  here  support  for  the  theory  of  the  natural  fitneM 
of  names  (see  Introduction,  p.  575),  which  primitive  man  learned 
directly  from  Nature.  Zeller  (Vol.  1,  p.  653)  refers  it  to  the  childish 
want  of  reason  in  man,  which  does  not  perceive  the  voice  of  tlie 
deity.  Pfleiderer  (p.  61)  renders,  "Der  unverstjindigc  Mcusch  hal 
Ton  Jeher  nnr  soviel  vun  der  Gottheit  gehurt,  als  ein  Kind  vom 
Manne." 

Fbaomcnt  103. 

Note  33, — T^fHv  here  is  to  be  taken  in  the  sense  of  excess  of  aelf- 
aaaertion.  the  private  will  against  the  universal  Law.  Compare 
frags.  92,  104,  etc. 

Fragment  107. 

Note 34. — The  latter  clause  may  also  be  translated,  "Wisdom  ts 
to  speak  and  act  truly,  giving  ear  to  Nature." 

Fragment  110. 
Note  35. — Clementine  MS  reads  jiovAij.    Kusebius,  followwl  by  all 
but  MuUach,  reads  ;3r>tr/£r.    Fox  Heroclitus*  opinions  on  democracy, 
see,  farther,  frags.  114, 113. 

Fragment  116. 
Note  36. — The  passage  in  Clement  is  as  follows :  a>M  rd  fihv  r^ 

yv^ev^  ^nBi/  npfmrety  aTnari^  ayalf^fKafT  'llpAK^-ti-niv  '  cmirrrig  yap  /ita^'yy^vrt 

/ti^  j't^i^iwoAu,  from  which  it  is  seen  that  the  words  of  Heroclitus,  air«aW^ 
i5ia^77<ic«  ^f/  yiyviioKtaOat,  were  differently  understood  by  Clement  and 
Plutarch.  Schuster  (p. 72)  accepts  the  Clementine  form ,  and  regards  the 
whole  xmsBAge  as  Ileraclttic,  and  renders,  "BicTicfederFrkcnntnifw 
su  verbergen,  das  ist  ein  gutee  Mifistrauen.  Denn  dnrch  dit-se  miss- 
tranische  Bebut^Minikoit  entgeht  man  dem  f^chicksal  tlurcbHt-haut  xu 
werden,"  by  which  he  accounts  for  the  (intentional)  olwurity  of 
Heraclitus'  writings.  Zeller  (Vol.  1,  p.  574,  2),  following  Schleier- 
macher, rejects  the  Clementine  version,  and  regards  the  words  as 
teaching  that  truth  is  hidden  from  the  masses  because  it  seems 
Incredible  to  them.  A  still  different  meaning  may  bo  found  in  the 
words  if  we  take  itmoriri  as  subjective,  referring  lo  the  want  of  faith 
which  prevents  us  from  seeing  truth. 
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Note  37. — The  conunon  reading  Is,  6otit6in-uv  6  Souft^rarof  yn^Ceai 
fiAAmrtv^  which  makes  nonfiensc.  Schleiermacher  proposes  iontM^a  i 
tJo«(yi(irerof  yivuoKttv  ^vhiaattv.  Schuster  (p.  S40)  HUggests,  Sfxt^rruv.  i 
AoHiui^rarw  -iivtrat,  ytvCtaiui  >^v)6aotiv,  and  fancies  the  allusion  is  to  the 
poets,  who  from  credihlc  things  accept  that  which  is  most  credible. 
Bergk,  followed  by  Pflcidcrer,  reads  ^Xvdaattv,  to  talk  nonsense. 
Bernays,  followed  by  By  water,  reads  nXiaattP, 

Fragment  121. 
Note  38. — This  fragment  has  been  variously  translated,  bat  the 
meaning  seems  to  be  thut  a  man's  God  or  Destiny  depends  not  upon 
external  divine  powers^  but  upon  hia  own  inner  nature.  Xeiclunuller 
finds  here  the  further  meaning  that  the  eascnce  of  mind  is  the 
essence  of  deity. 

Fbaouekt  123. 

Note  30.— The  meaning  of  thia  passage  Uverydoubtfal.  We  have 
followed  Bernays'  reading  Instead  of  the  common  h^  J/tti-n,  which 
Bywater  retains,  although  be  marks  it  uncertain.  SchuatOT  (p.  176,  l| 

suggests  [Aaifiuv  ittt'Mi]  Hdaih  eovrt  irticrntrliui  aat  qvAoao^  «,  r.  ^.     ZellsT 

(V'^ol.  1,  p.  64S,  4)  regards  it  aa  a  reference  to  the  dicnions  who  arc 
made  protectors  of  men.  Lussalle  (Vol.  1,  p.  185)  thinka  it  refers  (o 
a  resurrection  of  souls. 

Fragmbxt  127. 
Note  40. — For  text  and  d  iscussion  of  this  passage,  see  I nlrod action, 
p.  fill  ff,  Teichmuller'H  interpretation  of  it  is  as  fullows ;  *'  AVenn  e* 
nicbi  Dionysus  wi'ire,  dcm  siedie  Procession  f  uhrcn  und  dabei dm  Lied 
anf  die  Schnuiglieder  singen,  so  wure  das  Schamloeeste  ausgefuhrt 
Nnn  aber,  let  Mades  tdcr  Sohn  dor  Scham)  derselbe  wie  Dionyms. 
dem  sie  raven  und  Feete  feiern."  This  means,  says  Teichmuller, 
that  the  shameful  and  the  becoming  are  the  same  (Identification 
of  op|M>fiito«).  For  what  is  improper  for  men  is  proper  for  Dionyeoa, 
because  ho  Is  the  same  as  Hades,  and  Hades  is  the  same  ait  shaiu^. 
which  latter  he  attempts  to  prove  from  Plutarch,  de  la.  29  b.  .^gsin. 
Dionysus  and  Hades  arc  the  same,  because  the  former  siiinds  forth« 
son  and  the  Utter  for  the  lower  world,  and  as  the  nin  is  absorbed 
into  the  earlli  at  uit^dit  and  geiterated  therefrom  in  the  morning, 
they  miiat  be  essentially  the  same.    (Neue  titudien,  Vol.  1,  p.  S3.) 

Fraomekt  129. 

Note  41.—  That  the  use  of  this  term  was  iionical,  is  made  proh«bU 
by  tlie  following  fragment. 
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HPAKAEITOY  E»ESIOY 
HEPI  *YSEaS. 

I.  OuK  (fitv  aXXdt  Tov  \6yov  aKOva^avras  inoXoytuv  ao<f>6v  ran,  iv  irarra 
thmi, 

II.  Tov  dc  \6yov  TovH'  f6vTos  olfl  ofufcroi  yiyvovrai  ay^pmroi  jcal 
vpAtrSiv  Tj  aKOV<rai  jcal  aKOVirayTrs  t6  ttpStrop.  ytvofifvav  yap  irairrotv  Kara 
t6p  X&yov  rdndf  awtlpoKri  toUatn  irctpctf/icvot  koI  *ir««op  Kal  tpytav  roiovrc'tuv 
iKfHoy  iyii  Sttfyfvfiatt  Hiaiptoiv  fnatrrov  Kori  (jtvaip  nai  tPpd^ay  oxas  ?X'*' 
Tovr  d<  oXXovr  avBpwrovt  \av$a.vtL  6K,6<Ta  tytpBfvrts  wouovtri,  OKtumtp 
6K6tra  fvfiovT€S  eviXavOdvovrai, 

III.  *A^vttTot  axoinrainvt  Kenf>6l<n  ituKoot '  ipdns  avrotvt  paprrvpiu 
waptivras  aKtt»a\* 

I V .  ILaKoi  fidprvpfs  m^pm/KtAVt  o^akpol  fcat  £ra,  fiapffapovt  ^ftv^^ 

V.  Ov  ippoMotHTi  rotavra  iroXXol  iicdaoKn  tyicvpeovai  obtt  fta36vT€s 
yi»inrKovtn,  iutn'Oitrt  6i  doKcovcri. 

VI.  'AxoOtrot  oiiK  eiriaraptyoi  oOli   tlirttP, 

VII.  *Eav  pii  !\frt}atf  dvikmirrotf  ovk  t^fvp^trtt,  dpt^tptvvTfroif  iAv  Ka\ 
atropov. 

VIII.  Xfivtrbv  ol  dt(^p,€Voi  yip>  iroXX7»'  optftrcrovtri  Jcal  cvpiVicouat  oXiyov. 

IX.  *  Ay xt^atriTjv. 

X.  4>v<nr  Kp{mT€trBat  <f>iK(i. 

XI.  0  tiva^  o5  TO  pavTtl&v  i<m  ri  «V  AcX^o»,  oBrt  X«y«i  o<Jre  itpviTTH, 
a^a  OTipaivti. 

XII.  £i|3ifXXa  Hi  paivoftfvtf  ardpan  ayAa<rra  KtCi  dxaXXuiriaTa  Ka\ 
aftCpKTra  <f^€yyofUi>f]  ;f(Xi(k>i'  crewv  t^iKvitrai  r^  <t>o^v^  Jkh  top  6t6p, 

XIII.  'Otrav  Shirts  axoi)  ftdStjaiSf  Tavra  cyw  irporipttt. 

XIV.  Polybins  iv.  40 :  rovro  yap  IHtdv  ton  tS>p  vvv  KatpStVj  ev  ots 
irayrap  nXoyrSuf  xal  iroptvrw  ytyopdrap  ovk  Av  7n  irpimov  c7i}  notrjTals  «cal 


XKu 


sBdinc  m. 


fMoU^  wfao  Inmi  end 


-ISL 


Kate  ae.— TbiB  ingmmai  ha»  Woo  Taitinil^  iiiMilaiiiiV  hm 
■uwDiBg  •aoniC'  to  Ir  tfaaiB  »■&*»  God  or  iMsticr  ***r*'r^p  nm  i 
'CKtMBMl  liirmp  jmwfiw,  but  upon  hi^ own xuMBrwMXi 
ft^ifa  iiere  tbe  Smtlier  mniiiin  IhaA  fiw  «Biane  tf  snud  «  ifae 
■■HUB  off  deisv. 

Kffle  tt. — ?be  nwmfag  of  HiMfHMiipe  to-rarrdiHiliffiA.  Velivic 
loDavnd  fionuTs*  vaadiqg  ntftnd  itf  the  bo— on  Tifc  ■■  i*,  whiA 
flji Hlw  aiMM. aJAaa^ te—faaif  ■■■■liiii    MuMv^ULD 

«a0^lt  J*Bi»iB  jflS4fl»]  fii^ii  i«m  fBiin-Bifc  «K  ■I'^wt  L  T.  iL  Ttfhr 
(ToL  1,  }>.  046.  4 1  rcifuflc  Ji  ■»  a  referaBoe  to  ihit  «**Wi'^i  vhe  an 
nmle  pntteekm  uf  Bieai.    Tnwollfi  CVol  1,  p.lSi)ihtaAsliTefa»l 

ft  ntOSTt^tOtl  OB  BffllW 

PlIilWlHI  Iff. 

TTiiii  in     Till  iiiiir  Olid  iTiMM^iMirirTlilij— igij.i 
]L<aifl.   TlMahinuller>  inliofiiiotliiiirf  it  ip«gMl 
nil  liiTnimjinmiiiM  .  il<  iiniiirtii  rMwiiimrriliniaHMli 
mat  die  t!Cbuiiplied«r  nnfren,  so  Wttrc  du  Ncbamlontte  : 
Sfsro  mhcr,  un  H«d«»  (der  (iohn  der  Bdiam  i  dtmeXbr 
dem  aie  imaes  und  FeAc-  leieni..*'    Tkk  meuiB,  sbtv  Te 
Hm  tbe  atimioeful  and  iLe  beoanuag  ajc  lii«  aBiikfi  ' 
of  cgytoeg).    For  wfadKt  ie  impropeo-  far  man  iejmyeifarl 
hiiiMiw  JM?  ie  tfac  ipe  «  Hadwt,  and  Hid—  ■  the  < 
ullu^laUer  b**  uttwoiftt to  jw'M"^' fwia  FhrtiA,  deltt.  Sit 
lUuajiUfcJUid  H»d«8a»theauDe,%acHaaetiiefoaneraimiidB] 
•BB  mad  the  latter  for  iht  lower  worid,  sad  ae^c  aim  » 
into  tbc  earth  ai  uifdit  aoA  senetatad  4ietitfmni  in  tine 
Ibcf  aniBl  be  eMenliaUj  xiie  aama.    (Kene  ftnilifm,  ToL  1,  jk.  S^ 

FKAonnrTiai 

3hote  41. — Thid  tbe  Dse  of  tbie  leffio  waa  innueaL,  k  aaide  faofaaUa 
Vr  the  fulknrmg  frapneiiL 


I.  OvK  i/ifv  aXXtf  ToO  X<{)rou  aKOwrawrat  6iuOiMyiuw  ao<li6v  ion,  t»  irdira 
t&ot. 

II.  Toil  8<  \oyov  roiA'  JdvTOS  aiti  A^CvrTM  yiyvot^at  i%fip%nrtH  icn\ 
wpAoBtv  ^  uKavtrai  ita\  nKOvauvrtv  rh  vptirov,  yiyofit'yoiv  yap  r'Jirui'  icdri 
T^v  Xuyor  ro*>df  antipMCi  JotKOirt  irttpatfurtH  cnl  «Vf*iv  xal  fpyttf  rciovT4t»9 
ixoiiiv  t'yit  dttfyfifiat,  IStatpt'w  tKatrrov  euro  t^vcif  KUt  (^uC*»'  okcm  fjyr*. 
Tovc  d«  <iAXoi'f  actf^iroif  Xui^tU'ii  ^uJira  iy*p$iyTtt  irMiovm,  oxwinrfji 
Jmi<ra  cvdoi^cr  (frtXm^avoiTau 

III.  'A^iWrm  (ijcowrarrcc  Kt^fnturt  rmccKn  *  ^dnf  ouroTcri  iiOfTvpiu 
waptoiTar  airttvat, 

1\  .  KoKol  fuifiTvptr  a96pmwoun  i*p3a\fiiA  xol  J^Oi  $ap^povt  ^v^fkr 
V,   Ob   t^poMouiTi  rotavra  iroXAol   ^Ktfffu<ri    tyKvpJovm  obhi   pa$6vm 

VXL  'Eop  /i^  7Airi}(ii,  mw'Xirun'oi'  o^k  t'^n/p^u,  Aft^ptvmjTov  ihv  koI 
Arapow 

V I II.  X^<rAr  oJ  At^^/tntN  y^**  iroXX^v  ipvcvovn  «al  rvf>iVKOv0i  JXtyov. 

IX.  *Ay;|;i^o'4t}v. 

X.  ^vatf  Kpimrtir^at  <^tX(7. 

XL  'O  Spa^  oZ  rd  /iwrciiif' t'ori  ri  tv  AtXtfuMS,  oOn  Xiyti  offrf  npimrtt, 
dXXa  tnjpaiftt. 

XII.  £i|3i'XXa  fii  patvapiv^  trrA/lan  ayiKairra  xn't  aitaXXinnoTtt  ital 
apvpurra  (fiBryyofUiij  x*-^^"  '^'v  (^txWtrat  t^  0ttf*^  dtu  rof  tfc^v. 

XIII.  'Oo-ow  o^tr  axotf  fia$ricu,  ravra  tyit  wpoTtfuvt, 

XIV.  PoljrbiuS  IT.  40:  rovru  yap  (d4<fv  tun  rmr  vvv  xaipuvt  iv  oU 
ituvTvni  ffXMTM'  Koi  irn^i/ntr  ytya»iirvat  outt  iv  Sri  wpiiiO¥  tlij  wotijTalt  itfl 
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ftvffoypatfuus  jfp^^ai  ftdp/nai  vtpl  thv  <xyvoov^vt»v,  Swtp  ol  irp6  9>iM  itpi 
tit*  irXc/oT«v,  dnla^ovt  dft<fMT&tjTovittirmv  wap€xoft€vat  ^fiautras  uirk  rit 
'HpdftXfirov. 

XVI.  llfOni>ftaBuf  vio9  Ix'^*  °^  ii&aaicu  '  'HtrioHov  yip  Av  iiSla^  taa 
ntrfinyApTjp  aSrfr  rf  3EfM>^r«a  ital  'Ekotuuif. 

XVII.  nv0ay6fiijT  "MyrjfTopxov  itrropitjf  ijfftriat  ov6pAirfM¥  fiAum 
vavrai',  xui  <KXe^i/<4»oc  roi^ur  ras  tnrffpa^ikt  twoujtr(  imtrrov  TO^ifr. 
woXvpa6iiji',  KaKt>r(;^>>ii7v. 

XVIIi.  'Ociiirau'  Xoyovr  fnovaa  ovbtU  aifmantTai  «r  rovro,  Afn 
yiroxriccu'  ori  ao<f}6v  tan  irayrav  Ktx^P*<^fitv<iv, 

XIX.  *E»  t6  (ro<p6y,  iirlamadai  yvvpt^v  g  Kvdtpvarai  irainrt  dta  wmffwr, 

XX.  Rtfo-^ov  <  ror^  >  rwr  aCric  tiirdiTMi'  o{!r<  ru  0tiv  oSrt  at^pmwm 
iiroir}<r«,  oXX*  ^f  ai«i  xal  ?crTi  ital  itrrat  wvp  itiC^top,  &trr6fttp09  /irrpa  asl 
a7rI«r^<»'»■t•^<^0l'  p*Tpo, 

XX  i.   nv/>^  rpoiral  ir/wrov  tfoXatrira  *  AiXifrcpqr  d<  ri  ftip^fumi', 

XXIII.  GaXa<riTa  diaj^c'rrai  cal  ftwrptrrai  it  rAr  o^rAv  X^fyor 

vp6a&«v  ly*  ij  ytyttrdav  Ty^y. 

XXIV.  Xp7<r;Jixri^irfi  .  .  .  ttApot. 

XXV.  Zp  vCp  t6v  yrjs  Bdvartw,  Kal  aifp  (§  rhv  wvp6c  Bdparor '  ttn^ 
^  T&v  atpng  diiyarop,  yij  raf  vliarof. 

XXVI.  tJanTtt  t6  wvp  <ir«Addi>  «-ptM'ri  ital  KoraX^^rai, 

XXVII.  Ti  /ii)  lHfp6v  froTt  nms  S»  rtr  Xo^i ; 
XXVIIL  Ta  iii  rtam  olaKlCtt  icfpatwtfff. 
XXIa.  *HXior  <)iix  vfFtpftrjtrfrv*  p*Tpa '  tl  W  ftq^  'Epifvcr  pw 

JvitCOVpOl  t^tVp^(T0V1Tl. 

XXX.  '  Hove  Kot  iam'prjs  npiMn  ^  Spttrot,  mi  umor  r^;  tlpcr**  i 
aWpifiu  Ai4$f. 

XXXI,  El  fuj  ffXiOT  ^¥,  tv<ftp6yrf  Jtr  i^is 
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XXXTI.    Uiot  1^*  7fu'p9  ^Xtoff. 

XXXTTI.   Diogenes  Laert.  i.  23:  ioxtt  9«  Cscil.  finX^O  xarA 

Tipas  rrpi/Tos  aarpo^oy^vat  Koi  ^Xinc^r  /xXci^'tr  xal  rpoirur  irpottJit'w,  &s 
(^trtp  F.SHiffiot  tp  t£  vtpL  rinf  aarpoXoyovfumv  laropig '  &Btv  avr^  juil 
Styoiftavjjt   Koi  'HpidnTOf  Bav/taCti.   fujfirvpti   d    airr^  koi  'HpoxXctror  koi 

XXXIV.  Plutarchua  Qu.  Plat  viii.  4,  p.  1007:   oiVwr  o^p 

ayayKoluy  trpht  r6v  ovpafov  i}('^y  avpn\oK>iv  koI  trwapfutyqp  &  xpivoi  ovj( 
(hrX<0C  «*<rri  itlt^tns  aW,  wnrtp  t'pjfTai,  KivJ)ait  iv  ra^ti  titrpav  ij^oi/irjr  itai 
iripara  xaX  ir«pi68oi.'s.  2i*>  A  rjXiot  fTrKrrnnjf  ofv  koI  tTKonus,  ipi^itp  mil 
Qpafftvtii'  KOt  fti-ndfiKi't'Mii  Kill  dya<f)aiy*if  furaQoXdt  koI  AfMt  at  ir6yra 
(fUpottn,  Ka8  'lipdn\tirov,  avtii  <f>aCX.»v  ovlii  fmcp^r,  akXa  tmv  fuyiiTTBur 
«al  Kvpttrraruf  r^  7)*'^"  ""^  irpwrw  0i^  yii«nii  wptpySs* 

XXXV.  ^idufTKaXor  8f  irXiiWwi'  'Hffi'o^s  '  tovtoi"  fnitrratrai  irXciora 
tl^'yai,  offTir  ijfiipriP  kqi  fvtpp6vriP  o^tc  tyiPWTKt '      Scrrt  yap  tv. 

XXXv  i.  'O  ^cur  r}titpJi  tiffppQvi},  }(t^pwv  Otpav,  noXwfios  eip^in;,  «dpoc 
\ifiit '  aWotoZrai  it  OKM<nr*p  itn&rap  w^ifiiyrj  <C  6nm^  !>  Bvitftatji ' 
AvoftaCvrtu  "oB   ffdopffv  tKuffrov. 

XXXVII.  Aristoteles  de  Sensu  6,  p.  443  a  21 :  dontl  9'  «ViW 

ff  KttKVwitjt  d»a3vfuaait  tivat  oirfu),  oZaa  jcott^  y^r  rr  vol  mpot,  Kttt 
wavTts  imt^porrai  eVi  roCro  iifp't  offfiijr '  3ii  koX  'H/jacXfiTW  oi^wr 
ttptiMv,  a>c  <i  trayra  rii  Spto  KOttplts  ytvotro,  plvts  &>  diaypoltv. 

XXXV  111.   Ai  y^vxcil  oa-fiSwrtu  xa^*  ^dqp, 

XXXIX,  T^  ^XP**  ffiptrat,  Btpfiiw  ^|fCJ(rralt  vypnp  airatPtrat,  xap* 
^Xf'ov  ircpTi^«ra(. 

XL.   Zicidfiji7t  Koi  ax-yayti,  irp6<rtun  Ka\  (hrtun^ 

XLiI.  Tlen-apoia-t  dlt  Toitrt  avroioi  ovk  &p  ipdnlrfs'  tTtpa  yhp  <C  koX 
Srtpa^  tntppt'ti  vSara, 

XLII.  t  nora/ioitri  rmai  aOroivi  iftfiaivooaut  Srtpa  Koi  rrtpa  viara 
cirippct  ■{■. 

XLUI.  Aristoteles  Bth.  Bad.  tH.  ^  p.  1236  a  26:  «al  HpdK- 
XciTDc  rrtiTtp^  r^  vm^iravn '  mt  fpu  tit  rr  dtttv  kqI  Ap$pt»w»  nittWoiro  * 
oil  yap  hv  (iVni  itppf>vlnv  ftf]  Svns  o^ot  xal  ^ptot,  oudfl  ra  (^a  ^bfv 
BilKtQt  <tal  uppcvoc,  ftmyrittv  orrui'. 
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XLIV.  naXt/tot  wirrmp  fi4r  waTrjp  ftm  irdi<Tw»  Iti  Qaai^evt.  ral  row 
fi/ip  6toiir  fdfi^<  TQVf  di  apBpiaoiis,  rvvr  fUv  AouXoi/r  nrot^t  roit  A( 
iktvdipovt* 

XLVI.  Aristoteles  Etli.  Nic  viil  2,  p.  1155  b  1  :  «■!  mpl 

^Mvtm*'  ipar  ftiv  Sftfiftov  yatav  ^i^i^ticniv,  tpay  ^  atiwit¥  oupa*vW  vXif— 
poifitvom  Sfi^fiov  ntinlf  tr  yalati '  koI  'H^icXctrot  ri  turi^oitf  tn'iK^ptn^ 
nnX  tK  ritp  buttf>*f>6vrtav  KaKXiarrjif  dftfioruw,  ttai  warra  mr   Sfnf  yit^ff$ai~ 

XL\  II.   'Apftoviri  n<f)ayTit  ^wPtprfs  tptitrtrttv. 

Xli V IIL   M^  tlmii  vfpi  ran*  fuyitmw  trvfifiaXmtM$9* 

XlilX.  Xp9  mZ  ftaXa  iroXXw-  ttrrapaf  tfuXoa^tftavt  Sifdpas  rwu. 

LI,  *0»>oi  trvpfiar   A#  fXouro  /iaXXoF  )J  j^pt'oifi'. 

LII.   fiakaaaa   I'JWp   Kodapwraror  «al   fUiipitfrarov,  tx^vai  fii»  •■ 
Ka\  <rufn\pv>Vy  av$p*»votv  it  &noTov  koi  uXt^/MOi>k 

LIII.  Columella  de  K.  R.  Tiii. 4:  siccus  etiam  pulvis  et  ciniEt 
ubicnnque  coliortem  porticns  vel  tectnm  protegit,  iuxta  parie- 
tcs  i*epoi)endu8  est^  ut  sit  quo  ayes  se  perfnndaiit:  nam  hm 
rebus  plumam  pinnasque  cruondant,  si  modo  credimus  Ephcsio 
Heraclito  qui  ait:  sues  coeno,  cohortales  aves  pulvere  (vel 
oinere)  lavari. 

LrVt   Bnp/Sdpo)  ;ya(pcu'* 

LV,  Haw  iprnr^  ^^V/V  ►*'/**«»• 

L  V  I.    naKlvTpoirot  Apftowitj  miafuni  ZwMVWtp  Xvprit  nai  rttjov. 

XiVTI.  *AyaBiv  xol  kokIh'  rjvr^. 

LVIIL  Hippolytns  Ref.  haer.  ix.  10:  «al  ayaBhv  «ol  mic^ 
(SCli,  tv  /<rri}'  ol  yovv  iarpoi,  ^rfoiv  o  'HpaxXuroSf  TtftroirTtt  coiorrcf 
iraynf  0aaai-iComs  Karats  roifS  uppvtarovvruK  /rainwrmi  fofdfw'  ii^tor 
fu<rBi>p  XafiffiJvtw  vapi  rSut  opptto Tovtratir,  ravTu  ipyaCofHiftH  ra  ayoSA  lai 
J  Tat  wtcobr  7. 
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tn-yfdoi'  Si^Soy  '     ig.  TTavrwi'  jv  kqI  /^  cfof  TTiivra. 

LXI.  Schol.  B.  in  II.  iv.  4,  p.  120  Bckk. :  attpmii  ^criv,  tX 

npntl  Tovt  Bfoiit  iro\ffiMP  6ia.  nXX  aim  anpnrts '  rh  yitp  yfvvala  ipya 
T€ftrm.  nXXwr  rt  nuXf^ni  kqi  fi^xnt  tjfiiv  fiiv  dcim  fioiccT,  T«f  Si  Bt^  av^ 
raifTa  Iktva.  trvt^tXtl  yitp  Snayra  6  Btos  irpov  dpfianav  ritv  o^tov,  tuVoro- 
fiitw  ra  trvftifiifxnTat  Svtp  Koi  'HpiUXtiTos  Xt'yct,  oir  Tf  ftip  Bt^  KuXii  frdira 
Kol  nynSa  itai  Kxaia,  atBpwnot  Bf  a  fiiv  A6iKa  vn«iXii<^9iM,  a  At  ^nauu 

IjSII.   Elfitvai  XP^  ^^^  n6Xtfio»  iitn-a  ^uwty,  mi  dun^  tfnv  *  na\  yuxf- 
^(1^  Vttirra  Kar    iptv  xai  y^fidficvn  |. 

liXIIL  'K4rr4  yiip  tiiiapfuvu  vavmt  •  ♦  •  •, 

liXIV.  &^paT6t  Jan  6iUi<ra   iytpBAn^t  6p*4^tt»,  SnAau  6i   nbomn 

liX  V.  *E>f    TO    ffixf}^   fiovvoir '  XtytffBai    ovk    iBiXti    (tal    tBtKtt    ZjjvAt 
oCwofia. 

XiXVT*   ToC  /Siov  oOvofta  piaff  tpyov  lii  Bavarot* 

LaVII.  ^ \6i'iVftTai  BvijToi,  BvriToi  aBdyaroi,  ^AiTft  t6¥  intimnr  B6iKnop 
r6»  Hi  intlvtay  0iov  rtBvtit^tSt 

LW  III.  'Ifvxffvt  yap  Bayaros  v^tp  ytv^xrBui,  vliaTi   ^  Bawcrot  yrfv 
ytvioBai  '     «*«  y^c  ti  vitiip  yiV«rai,  <^  vdaros  ii  ^*')(Sj, 
LXI  A>   'Oiitt  avm  marta  pla  koI  wvr^ 
LAX.  Svvit¥  apxh  «il  irtpas* 

liXXL  ^ux^r  ireipara  ovk  Av  t^tCpoto  iratrop  iinnaptv6ptt'nt  6i6¥. 
LXXII,  irvj^ffi  Wp^tf  ^PD*^^  ytvioBoi, 
LXXIII.  *K¥iip  6k6t  hv  fifffufiB^,  aytrat  imti  nai&ite  it^fiov  <tipaX\A' 

tittMts,  OVK  tWQitotf  QKJ\  &aurfit  vypt'jv  ttjv  ^vx'iv  fjK<uir. 

X<Aa1V.   AStj  ^vxfj  oMfxirrdTq  Kal  dpitrnf. 

XaXXV.   7  Afcy^  ^Vph  V"-'^^  aofftwrdrri  «□!  apitrrfj'j. 

JjXXVI.   JOZ  yij  ^ip^,  ^I'X'J  <rotp»n'mj  Kai  apttrnfj. 

LiXX  VII.    AifBp<aiTos,  &cur  fV  tvtf>p6i'jf  (^uoc,  irtrrrai  ^noa^ivwrau 

LXXV'IIl.  Plulurcluia  Consol.  ad  Apoll.  10,  p.  lOfi:  irw*  yitp 
iw  iliu¥  aiTDtr  oiiK  tariv  6  Buimros ;   koX  jJ  t^ijatf  'H^xXfiTor,  raPr'  lo-oi 
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Tabt  yip  fUTowta^iTa  /fftlni  *9t<  Kanthia  wiiXw  fitrtBtta^fra  rnvnu 
LXXIX.  Aiuf  fTfltf  «Wi  irt^C^w  vfcnrcOtM' *  iroid^c  ^  ^taurtXi^ii^. 

LXaaI.    naraftoiixi  roio-i  avrourt   tft^olwofur  r*   leal  ouK  r/i 
«^uV  Ti  itat  oiiK  tl^tv. 

LXaXII.   Kaporor  tcm  rois  airratt  /m^^^  ml  ZpxfvBai* 

LaXXIII,    Mrra/9aXXo»'  aimra^#rat. 

LXXXIV.  Kal  6  KVKt»9  dUtrroTai  ^7  ictr«i{/ic»«c. 

IjXXXV.    StKvtt  KOWfnety  tM0\rfHWtpot, 

LXXXVr.   Vtviiptyot    ^atttv    tB*Xovtn    pipaur    r*    1x*^*'    f^^^Xair 
avoiroL^o'dui,  xal  iraidar  KaroXctvroi'ai  ftdpovs  ytnadau 

LXXXVII.   Plutarchus  de  Orac.  Jef.  11,  p.  415:  el 

"  ii^myros "  avayiv^axovr^t  (apud  HeaioU.  &.  163  GoettUng')  rrf  ^ 
TpinHOvra  frntDvat  rr^v  yfl»'«ii'  Ka&'  'lI/MiKXcirw '  iv  ^  XP^'V  ytniunl 
itop»)(ft  Ttiv  f (  avTOV  ytytvvfip*vo¥  &  ytvf^aas. 

LXXXVIII.  lo.  Lydufi  de  Meusibus  iii.  10,  p.  37  ed.  Bonn: 

6  rpiuKoyra  api6p6s  (pvaiKwrards  t<mv '  it  yap  <V  povatri  rpias,  roim  tV 
HfKaat  rptaKoyrds,  ivti  mat  6  rov  pffif^t  KixKot  cniWaT^Krr  «V  rtmrapm* 
rStw  dirh  poidliot  t^^t  rrrpayovmv  a\  If,  0 %  cT'.  5^i>  ova  ifrA  <nmra* 
Hpa<\(iTo(  7<ir«di*  rdv  pj]»a  icoXri. 

LXXXLX.  Ex  homiue  in  tricennio  potest  arua  baberi. 

XG.  M.  ADtoninus  vi.  42:  it&»n^  tU  h  awanXtafui  avwpywpn, 
ol  pMV  rffitfrwc  Kdi  irn/MxoXotf^ijriKwr,  ol  flr  a»>firiaT'ar«)f  *  utrnr^  <a4  nwf 
Kodct'dopTar,  ot^t,  o  'HpciieXciror  t'pyarat  tlvai  Xryct  cal  avptpywt  w 
/■>  r^  KO(r^  yivopiimv, 

XCI.  Svvdv  tan  -rrUffi  ri  <^pritHUv,  ^i/v  »Atf  Xiyttafrns  Ittxypii**'^ 
XPh  ^V  £<^*^  wdtrmy,  oKtatnrtp  v6fitf  vaXis  gtu  iroXu  ifTj^vpariptnm  Tp*' 
0orrat  yap  iraircf  of  ov^/xurrctot  f<t/io«  ifir^  (i^  rov  B^lnv  '  itparrii  >«^ 
rocroDro*'  6K6frov  tdiKu  xai  t'^pntti  iron  ml  irepi'yLMrai. 

XCII.  ToC  Xiiyoi'  8  i/tvrov  ^vvov^  (vtovtri  ol  iroXXo)  •»€  lt*j}9  tj^wnt 
lfip6vf<Tiv. 

XCIII.  'Qi  pa\i<rTtt  HtfvtKtttt  ofukiovm,  rovry  dia^ponvi. 
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XCIV.   Ov  A»  &trttep  Ka&fviorra?  irotetv  col  Xiyttr, 

XOV.  Platarclius  de  Superat.  3,  p.  If)6:  i 'H^i«\€iT«if  ^^(n, 
Totc  rypifyopAtrw  wa  «ii  Kou^  luMr/ioi'  <ri>ais  ri*  hi  juk/mi/uVhi'  <cairrov 

^^r    XCv  11.  '\yi)p  ¥TpH€K  ijKovtrt  irpw  dui/ioror  SKutnrtp  irnlt  wpiv  apifi6t. 

\  XCVm.  Plato  Hipp.  mai.  289  B:  ■}  o£  nol 'H^itX<iT«  ratrAr 
TovTO  Xryfi,  Sv  (TV  (Vayci,  ori  dt^p^iav  6  iro^mrarof  wp6t  Btia^  wiB^KOt 
i^ayrtrat  xat  tro<f>ia  cat  xaXXri  cat  rolr  (tXXoir  trciffir^ 

XCiX.  Plato  Hipp.  mai.  289  A:  I  Sy$fiww«,  ayvotU  in  ri  roJ 
'HpnKKrirov  c2  Sj(ttt  u;  Spa  wtBtfuttv  6  KaXXumt  tUtrxpi^f  SKX^  y^vtt 
ovf^iaWtiy,  Ktt\  x^rpav  9  noXXicm}  alaxP^  irapStmv  yivn  trvft0aX\uv,  &t 
<Prfirw    IfnTtar  o  troAnt. 

Ct  MaxtirBai  xfih  ^^p  ttijfiow  imip  rov  vdftov  &Ktov  inrip  rtlxtof' 

^^ft  CL   M^piH  yap  (iiCoMt  fii(oras  >iw'pap  Xoyj^fwa"!. 

GU.  * AptjufMTovt  0«3^  Tiftwn  tnl  Ht/Bptanot. 

Ulli.    Yj^iv  ^p^  9&€vrv9i¥  ^aXXof  ^  ffvpieaii}!'. 

GI V.  * \v6po>irM(ri  yivtadai  iK6<rn  ffiXovm  ott  tipMivoir*  woinras  {lyUtar 
Jwoltjtn  T^v  Kal  tiyaSov,  Xifior  Kopok,  Kdftaros  atmravtrw. 

Gv.  Ov^  fiaxtadai  ^foXririlv*  2  n  yAp  Ay  XPI^Ctl  yivtvBai,  ^vx^s 
wrfirac 

CVI.   J*Ai>6po»noun  vaat  fUTttrrt  yiyv^<TK»i¥  iaurovt  Kol  (r<a<j)pokrlvJ, 

OvII.  y  SoH^pot'c  Ji*  dprri)  fuyitmf'  koi  ow^iij  aX^$i'a  \cynv  nal  ircxrif 
Kord  ^WTW  iirtuotfTas  f. 

I  evil  I.  'AftaBirtv  <?p<tvop  KpiWeic'  tpyov  di  iv  aritru  koX  irap*  ohfov* 
GIX<  T  KptWcu*  afia$irf¥  Kpttraov  Q  (V  to  fuirov  (ftiptiv  "f. 
ex.  S6piit  Ka\  jSoiiXj7  ntl6(cr6at  iw^v- 
CXI.  T('r  yap  ai/Tap  voat  ^  (Ppn^',  [d^iuav]  Aoidotat  htwnu  Kfll 
didaiTJctiX^  XpiaifTai  o/uX^,  ouk  tt^6Ttt  on  iroXXoi  kokoX  iXlyoi  ii  aya$ot> 
alp€vvTai  yap  3»  otTia  ituj^boi*  oI  tiptarat,  nXios  tu'vaok  Byrjritp,  ol  6i  iroXXo) 
Mkopqvrat  OKoimrrp  xnjvfa. 

^^m  CXlI.  'Ev   n/M^yg   Btdf  ryiytro  6  Ttvrdfttn,  ov  ir\tt»p  X^yor  ^  rmv 
^^X»r. 


PSYCHOLOGICAL  LITERATURE. 


I.— THE  NERVOUS  SYSTEM. 

The  Iffrtous  System  and  the  Mind.  A  Treatise  on  the  Dynamics  of  the 

IL  Human  OrganiBm.  Chableh  Merciek.  London  and  New  York, 
F  1888.  374  pp. 
TliiH  l>i)olc  Is  the  outcome  of  the  feeling  that  thi'  un<1i'rBtaii(linE  of 
pathological  states  in  the  domain  of  psychiatry,  as  in  all  other 
doniains  uhlch  have  such  atatcB.  depends,  in  the  fir«l  instancp,  on 
the  jcraRp  of  what  Ls  normal.  Wu  niuwt,  in  oihur  words,  study  entire 
mental  jiroceHHt^K  ingtt^ad  of  attondiii};  to  difTerenec's  alone.  There 
are  three  parts  to  tlie  book  ;  Part  first— The  functions  of  the  nervous 
system,  physical  and  jphy  Biological — com  prises  about  one  third  of  the 
book  ;  Fart  second— Functions  of  the  nervnug  sTStem,  psychological 
— alxjut  a  quarter  ;  while  the  remainder  of  the  )x)ok  is  given  to  the 
tbinl  part — T^Ilntl — and  under  this  tieading  the  main  Kpace  is  taken 
by  a  c  I  aas  ill  cation  of  the  feelings. 

Herbert  Spencer  and  llu^'hlinps-Jackson  are  the  authorities  to 
whom  the  author  is  most  indebted,  and  he  has  certainly  been  ^eatly 
influenced  by  both.  In  the  introduetion  his  leading  idea  is  laia 
down  in  the  following  form  :  "Having  firmly  and  tenaciously  grasped 
these  two  notions  of  the  absolute  sejiarateness  of  mind  and  matter,  and 
of  the  in  variable  concomitance  nf  mental  change  with  a  bodily  change, 
the  filudent  will  enter  on  the  study  of  psyrhoiogy  with  half  his  difficul- 
ties already  surmounted."  The  interest  of  the  aii'thor  does  not  nppewto 
besoatrongin  the  phygieal  portion  iis  later  on.  The  deductive  pbvsi- 
Ologrwhich  is  largely  presented  in  the  former  isnotsatinfying.  The 
Bimiles  and  figures  incident  to  that  moile  of  treatment  have  a  vicious 
way  of  cettinp  more  credit  tlian  is  due  them,  and  gometimes  pose  as 
real  exDJanationa,  which  cannot  but  he  dangerous  to  the  correct  estima- 
tion oi  the  argument  involved.  The  avalanche  theory,  w^hich  ts 
brought  in  from  experimental  physiology  to  support  certain  theo- 
retical views,  has  been  sutiMfactorily  disproved,  so  that  it  should  not 
be  used  for  such  a  (>urptiKe. 

In  the  phytiiologieal  division,  the  presentation  of  the  Jacksonian 
dLstlnctloii  of  "central"  and  "  periplieral/'  as  applied  t<i  move- 
ments, mnkes  the  important  views  of  that  author  more  accessible 
than  hitherto. 

In  discusiiing  the  functions  of  the  nervous  system  from  a  psycho- 
logical point  01  view,  the  author  takes  up  conduct,  and,  presenting  it 
in  an  agreeable  form  and  with  the  gooil  English  that  characterires 
the  entire  book,  makes  this  portion  most  readuhle.  The  [>ywho- 
logical  Fum'tion  of  the  nervous  system  is  di>Uued  as  "theadjutttment 
of  processes  that  occur  within  the  organism  to  conditions  that  exist 
outside  of  it."  These  adjustments  are  discussed  imder  the  heads  of 
their  novelty,  complexity,  precision,  and  thriftiness. 
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W>ty  or  pawlyi^  toh»  — y  wImw  (iIimi  i  nt    Ihm 
A  flRipac^  thst  MfV«r  raiMp  rfhMPB  ao  femr.  h  mmrmhaK  deal!, 
b«inUmHr'«pl«  to  Ha  riad*  «7*  (fb*  «7*  •»  tb*  dUcoT  the 
Hon  bmiflc  MMi  raaiAT«rfv 

Tfc«  ilaial*  laet  IIm<  b  dog  eu  mr&n  meh  m  Uaiam  U  ia  Unlf  a 
WWW  «f  EbMvml  Ootu  OBM  this  csMe  at  lb*  mmm  ttaw  to  pifMWt 
Mraral  Um»  «<  ftnriin^nt-  I»  the  int  ptae*.  it  hm  hmm  «On 
flMartxt  fto  bW  mgthod  of  <iMiri»Hig  hft  p«ti  of  th»  Tirto»  cogti- 
aJ  «soti«i  which  be  cUteed  to  haw  leaiATed,  aad  ibM  tbl»  tet 
•Beoatrted  for  Uw  nUmtkm  oC  ib«  fanrthw  which  Golts  «' 
Wli«B  M  tncif*  hwfapbarff  b  wo  rial,  thk  an^iiii  iii  ia  i 
and  x«l  th«  roMtbHM  of  Um  4ok  ««n  tbo  mmc  a«  Id  the<a 
Um  obtediM  bad  boao  tttgid.  ll  baa  Cinthar  beea  hehl  bf 
toraaf^iiliin  Ihsl  tfaa  fnMtioaa  aonaallr  lariJtiil  in  tbe  na 
M— J.oa  rwBOfilof  tiw «ortaK, to tb» hawJ gmgtia.  tnthk* 
OMv*  wen  BO  faaaU  guaiBav  ae  thai  aoiac  other  expUaatkm  of  Iha 
penrfalaafloof  fooetioa  m  nqalred. 

Tbo  aotbor  tb«D  Maiea  on  U>  nf  that  he  has  alwav*  beliere<]  in  a 
tvrf  itHMtb  loGiltxaUoQ.  at  Icaot  to  the  extent  that  tKere  was  »  dif- 
fmnoa  Mtwwn  Iba  fttBeboa  of  the  aaterior  and  poaterior  porttona 
of  tba  biTAbraij).  Wbotber  Ibo  foadioiia  of  the  anterior  portion  of 
oaa  bamiapbere  are  iBpraaonted  bf  the  eorreapoodiog  eeatrva  of  the 
oAar  aide  hoprnpiia  lo  laat  bf  tbo  nmaral  of  tbete  portiooa  on 
bolhaidca.    TUabrbwihliB  tolbciccaad  hauL 
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If  onono  side,  the  frontal  lobe  bo  removed  from  a  dog.  llie  disturb- 
ance U  not  severe.  It  fiirtlier  innkes  no  difference  whether  the 
removal  ia  on  the  right  or  the  left  yulo.  If  both  frontal  Iobe«  be 
rcmoveri,  the  reitultinfcdifturbance  is  far  more  than  a  Ftuiumation  of 
the  effects  following  the  removal  uf  the  respoctive  loU's  in  iwo  dif- 
ferent animals.  The  animal  so  operated  upon  cannot  eiit  unaided,  ib 
unable  to  use  his  paws  as  hands,  can  walk  but  in  a  very  clumsy  style, 
and  altopetherhas  his  CQpabilities  very  much  reduced. 

If,  however,  the  part  of  the  othor  hemisphere  which  is  removed  is 
nf»t  syniinetricjiUy  placed,  but  lies  in  the  occipital  region,  then  the 
result  is  an  animal  in  which  the  motor  dislurbuiices  are  luit  more 
marked  than  they  were  before  the  second  operation.  This  indioites 
that  the  symmetric-ally  placed  portiuns  of  the  frontal  lobos  have 
8omo  power  of  substituting  one  another.  Further  than  this  Goltx 
refueefl  to  po.  A  more  detailed  relation  of  the  jiarta  which  substitute 
one  another  he  cannot  find. 

In  thi«  connection  he  describes  the  case  of  a  dog  which  ha<l  the 
most  extensive  lesion  that  he  ever  saw.  In  this  animal,  almost  all 
one  hemisphere  and  the  frontal  lolie  in  the  other  hemisphere  hail 
been  removed,  so  that  it  wiiHonly  stipplit^d  with  thcot-cijiital  }>ortion 
of  the  cortege  on  one  side.  This  do^  died  two  and  a  half  months 
after  the  last  operation,  nurino;  life  he  exhibited  very  well  the 
symptom  of  ceaseless  activity  socnanioteristic  of  dopsoj>ofated  frcmt- 
ally.  According  to  Goltz,  he  represented  a  drinking  and  eating  auto- 
maton. 

In  these  cases,  aeusatton  was  slightly  reduced,  but  there  was  no 
part  of  the  body  without  sensation.  Despite  the  posse,<sion  of  the 
occipital  cortex  on,  one  side,  the  dog  last  mentioned  is  dci*cril>ed  as 
blind,  showing  that  the  coRueetions  of  this  region  were  somewhere 
severed. 

The  third  heading  is  on  the  removal  of  the  occipital  lobes.  Besides 
supjiorling  his  old  view  that  the  removal  of  the  occipital  cortex  does 
not  necessarily  cause  blindiietts,  he  wisheK  to  show,  asagaini^l  Munk, 
that  it  does  cause  a  disturbance  of  other  sensations.  Goltz's  argu- 
ment in  the  casein  hand  is,  that  if  the  removal  of  the  nrcipital 
lutws  has  for  its  sole  effect  the  production  of  blindness,  then  a  dog 
which  has  lost  his  occipital  lobes  should  not  differ  materially  from 
one  which  had  been  simplv  deprived  of  his  eyes.  To  this  end  he 
removed  the  eyes  from  two  dop*  and  kept  them  both  under  ol^servation 
for  some  time;  then,  selecting  the  one  which  uppoared  the  more 
intellit^ent,  lie  removed  from  tbis  animid  both  occipital  lobes. 

According  to  the  views  of  Munk,  this  further  operation  wascalcn- 
latotl  to  produce  no  essential  change  in  tlie  aog  already  blind. 
Goltz  Qu'Vs,  on  the  contrary*,  verv  distinct  changes.  They  are  sum- 
marized as  follows :  The  *log  wliich  has  IopI  onlv  hi.*»  oycs  avoids 
obstacles  in  a  roi.>m  where  he  is  acquainted  with  the  Httiiip*,  comew 
straight  to  a  person  when  called,  eastl)!  finds  and  follows  footl  when 
it  is  moved  away,  is  afraid  of  threatening  sounds,  will  not  eat  dog's 
flesh,  goes  down  the  steps  of  a  ladder  without  falling,  jumps  out  oi  a 
small  pen  that  comes  up  to  its  breast,  is  distracted  by  a  jet  of  air 
blown  oil  the  leg,  an<i  can  walk  on  a  l>ridge  of  sluts  without  falling 
through.  Tlicreverseof  all  these  statements  is  true  for  the  dog  wiiich 
has  lost  his  occipital  lobes  as  well.  On  the  basis  of  these  resulU  he 
concludes  that  toe  view  of  Munk  is  incorrect.  The  paper  is  full  of 
points  of  interest  which,  arc  here  passed  over.    The  view  of  the 
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entire  queatlon  of  localization  is  narrow,  and  Ooltz  fails  to  reckon 
with  many  grnit|i8  of  fncU.  For  exHmple,  while  clnimiiig  tliat  tUt 
view  of  the  slrncliirti  fif  the  forcbrain  uffons  the  fuUesl  8ii[iihtrtto 
mir^ical  interfiTcncc  with  that  orpin,  he  is  silent  as  Ut  the  nivalis  hf 
which  the  stirgcon  can  localize  the  tumor  which  he  is  about  to 
remove.  At  the  same  time,  the  ar(v.unt.s  in  the  iiai>erare  viviM,  and 
we  have  for  the  first  timo  a  picture  of  the  bearing  of  dogs  wtthlesioDB 
of  Buch  ^tent.  The  plate  contains  a  photographic  repnMiuctloD  of 
the  four  brains  discussed,  bat  in  atl  coflcs  the  termfi  right  and  left  in 
the  text  are  reverse*!  in  the  plate,  tho  figures  being  apiiarently  the 
mirror-picturea  of  those  described. 

La  eonMntrazione  dal  mnffua  eoma  conditions  tU  iiimolo  dot  aMema  iwr- 
togv  centrale.    J.  Novi.     Lo  Sperimentnle,  Ileft  5, 1887. 

Takinp  his  departure  from  the  fact  that  when  the  quantity  of  aodinin 
chloride  in  the  urt^nisra  under^oe^  a  marked  increase,  then  muscular 
twitchin^^tfollowed  by  clonic  and  tonic  contractions  occur,  tUeantbor 
presents  the  results  of  exiicriments  made  on  dogs  with  a  vl«irto 
explaining  this  fact.     The  principal  recmltflareiw  followe: 

1.  When  a  10  per  cont  solution  of  sodium  chloride  is  injected  into 
the  veins  it  causes  crampe  in  all  the  muscles  so  soon  as  the  perceat- 
age  in  the  bloo*!  has  become  about  twice  the  normal. 

2.  Sodium  chloride,  under  these  c^^nditions,  does  not  chongt 
hfiemo^lxliin  in  to  niethuLMudgluhiu.aud  therefore  acts  ilifTerently  from 
the  alkaline  chlorides  investigated  by  Marchand.  The  blood  Uken 
from  the  animal  duriiiK  the  experiment  was  >tnrk,  but  on  exposurt 
to  the  air,  became  light  red,  and  furnished  a  colorless  serum. 

3.  The  cause  of  the  cramps  cannot  be  a  direct  action  of  thesodiiun 
chloride  on  Ihe  muscles,  because  a  previouss  injection  of  curare  pre- 
vents the  eontructions,  while  a  aubwequent  injection  of  it  cauMs  the 
contractions  to  cease  after  they  have  netjiin. 

4.  The  action  is  not  one  on  the  peripheral  nerves,  beaiuse  when 
one  circulates  blood  with  ilouble  the  normal  quantity  of  sodium  chio* 
ride  in  a  sound  limb,  the  contractions  do  not  occur.  If  when  tho 
contractions  are  most  violent,  the  ncn'cs  supplying  a  limb  are  cat, 
they  inHtnntIv  ci'ase.  In  a  dn^  that  had  di&dfrom  the  effects  of 
sodium  chloride,  the  peripheral  nerves  and  muscles  were  still  veiy 
excitable,  while  the  substance  of  the  brain  was  not  so. 

0.  The  seat  of  the  reaction  is  in  the  brain,  and  there  only,  so  that 
dogs  deeply  narcotized  with  chloroform  may  Iw  killed  by  the  injec- 
tion of  tiie'so^lium  chloride  without  showinjj  any  contractions. 

6.  The  loss  of  water  from  the  bmin  lathe  cause  of  the  ojniraciions. 
The  examination  of  the  ^ray  snlwtancenf  two  normal  brains,  as  coai- 
pared  with  two  from  animals  which  had  been  treateil  with  sodioiD 
chloride,  showed  from  5  to  t(  per  cunt  Iohii  water  in  the  llitter. 

7.  The  wune  ex|>lanation  is  probably  true  for  the  craniivs  cansed 
by  an  analogous  but  pathological  concentration  of  the  blo<>d- 
of  cholera,  for  example. 

Uiberdie  Windun(;€nde$meraehlifh9n  Oehirnt.  II.  V€b9rifi>  KnttUkmy 
der  OroMhtnntiindungen.   A.  Richteh.    Virchow'a  Archiv,  CYIXl, 

3,  8.  ays. 

In  the  first  part  of  this  investigation  the  author  flonght  lo  expUIn 
certain  abnormal  developments  in  the  case  of  idiots,  such  as  imkro> 
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gyrie,  etc.  In  tliU  necond  part  he prosontci  th^  roaiilU  of  hifl  invusii- 
gitinns  on  nevt'n  foetal  braitiB.  Tlie  age  is  inferrefi  fmm  iht'  length 
of  the  lon^itmlinal  tlwiDK'.  This  in  tlio  umallf^t  eiK-dinon  wan  1.5 
cm.,  and  ii)  the  Iur;j08l  5.1  cm.  In  the  vounKt.-i-  H]iocinifM»  tht'rc 
ttppcor^i,  on  ttll  mrta  of  the  rerehral  voRurJt^  loni;itiiiliniil  and  trani*- 
verao  foldinifM  wniiJi  liitor  iUH(i|i|if*arLMl.  ThU  iIiHa)i|>r:ir]inc('  uaa 
qnitc  ojm^ik'tf  in  it  l>ruln  in  whu-li  tlic  longitudinal  (imiiro  vma  ;i.2 
eta.,  Aiirl  in  tuiUHcd  by  tliu  dlnlftidine  acllon  of  llu*  hlood-vi'ttflclti. 
The  HuU-uA  uilliiHo-initiyinulis,  lui  well  us  lit*  |iro1i)n;>utioiia  thu  flas. 
tianctu-iX'cii'italiH  ftnd  onUarina,  nriw  hy  ]»rc<wurr  fron^  the  nutaJdo. 
After  thelongltnflinal  flKXure  Iiiib  rfarhi.'<l  n  liMigtb  hiMweflii  frnui  4.7 
to  5.1  cm.,  invaginntionti  uiid  iiifolding»  of  tin*  wullsof  the  hemi- 
aphf-ron  do  not  fx'nir,  btit  only  siMxiiidarv  fluid  dcvt'lop.  Tlu^so  aro 
not  dutf  to  un  uxccMtive  gruwtli  of  the  gray  mutter,  txit  to  a 
rctardntinn  of  growth  along  curtain  linen,  wltli  a  coiKumilunt  dcvid- 
opment  f)ptween  tlicite  lines.  The  energy  <if  devehijiinrnt  lUtTeni, 
therefore,  in  the  different  [tfirt^t  of  the  ccirlex,  and  tlim  difti-renee  is 
vxplalncd  uk  due  to  the  motionH  of  the  fm'tal  brain.  Envh  eonlruc- 
tion  of  thb  henrt  raun««  a  pnlHiitJon  of  the  walU  of  the  hentiHphoreB, 
and  theHe  pulNntions,  im*ising  nx  waven  on  the  surfaronfthr  brain, 
have  conatant  linen  of  liiterforenre.  AhiiiglheHM  linen  of  interference 
the  develoimient  of  the  gnnglion  celln  in  relnrtled,  and  tio  a  deiires- 
aion  or  nimuH  in  deveU'inKl.  An  lln>  brain  enhirgrH,  ni-w  linen  of 
inl*irferenee  an<l  conntM|vieiitIy  now  nulci  are  being  cnntintially  devel- 
oped. Ik'Ridert  thene  pntoationH,  which  are  one  factor,  the  trregu- 
lariticH  in  growth  nntl  the  nieelianieal  action  of  the  nkull  are  both  to 
be  taken  into  account,  na  atnted  above. 

J>as  JiifuUnffUl  tU»  FaeuiHt  wtuf  Mine  VtrbiRdungtn  M  Jluini  utut 
KnnincMn.  H.  Kxnuu  und  .F.  IMketii.  Arch.  f.  d.  gea.  IMivn. 
XLI.N.  :UiJ. 
It  ia  found  that  the  cortical  centre  for  the  facialis  on  one  aido  con- 
trolii  the  facialin  inuHclea  un  IhiHi  nidca.  und  it  ia  therefore  auggeaied 
that  thoae  inunrlea  which  are  habitually  innervaled  on  both  aidoa 
aiuiullaneounlv  may  bo  controlled  friun  a  aingic  <.'orlical  cetilro. 
The  l>ent  evidence  for  thin  genenklixuliun  ia  found  in  the  relallona 
of  the  facial  centre  in  the  rabbit.  In  thin  raae,  the  atlmulalion 
of  the  facial  centro  causen  in  all  canoa  movementa  «(  Ihc  niuwlna  of 
the  face  on  both  nidt-a.  Culling  under  the  |Hirth>n  of  the  cortex 
alimutatc«l,  alo])ped  the  conlrnctions  on  both  aulea.  An  allcnipl  waa 
then  nirnlr  to  trace  the  course  of  the  linpulae  going  to  the  niiiaelua 
on  thu  aaine  side  an  that  to  which  tho  atiinntna  waa  Bi>|)lied.  Tlio 
aection  of  all  cnniniiaaurea  and  the  extirpation  of  tho  facial  cputre 
in  the  other  heminiibere  <)id  not  interfere  with  tho  reaction, 
L«)ngitudina1  WMtion  of  ilie  medulla  did,  however,  atvm  it.  It  ia 
inferred  from  thin  that  the  (ihrcn  connecleil  with  the  nuclcu*  *\\\  the 
aanic  i^ide  llrM  croaa  complctclv  aomewhere  higher  up,  and  that  the 
impulite  [PiiH}«en  from  the  oppoeltc  to  thu  some  aide  at  the  level  of  the 
nuclei  theinHelves. 

Vnt0rwufhung9n  uher  die  fein«r«  Anatmnin  Aw  Oehirns  d«r  Tei«oiti«r, 
m_       R.   FiaAui.    Intertiat.   Mon«t«8chrifi  fiir  Anatomic  u,  Phyai- 
■       ologie,  IV,  7-8,  9.  275. 
'     From  atudnng  the  brain  of  certain  telcosta,  the  author  reachos  the 

concluaion  that  in  general  the  braina  of  lower  vertcbratea  do  not 
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differ  essonliallv  from  those  of  the  higher.  He  uschI  Oolp's  method 
of  etflinini:,  uulI  in  this  paper  repH.rts  on  tint  rcn'belhmi,  valvult 
corebclli,  ftn<I  lobus  opticus.  Thf  two  types  of  ncrs*o  tihros  and  the 
two  of  nerve  celle  as  ilescribed  by  Oolgi  ore  here  foand.  The 
neuroglia  cella  are  bcHt  diHtinKnished  from  the  ner*-e  cells  by  the 
abeence  of  the  axi»-crlin<ler  proccisfl.  The  epithetiai  cella  fliirroanil- 
ing  the  central  canal  aniJ  its  prolongations  are  conical,  with  their 
bases  towards  the  canal,  and  their  conical  cml  is  cnntinue'l  into  one 
or  more  fllamentJ)  which  unite  with  netiro^lia  cell.'*,  thii.s  i[i>licatin|; 
the  epibhwtic  origin  of  the  latter.  Regarding  the  differentiation  of 
nerve  cellB.the  author  ikMb  that  the  extraordinary  dovelo))ment  and 
profuae  branching  of  the  large  cells  of  the  outer  layer  of  thecere- 
Dellum  show  how  ungrounded  the  theory  is  thai  'ihe  Jiigher  the 
animal  in  the  zoological  ucale,  the  greater  will  be  the  number  of  pro- 
longations, and  the  more  profuse  the  braochtug  of  homolc^pras  ncrre 
cells. 

Ue6*r  ffimn  Fait  ron  ehri?nucher  proffrauicer  Z'iAmun^  dfr  Augn^ 
miinkeln.  C.  Westpiial.  Opthnlmnplegia  externa  nebsl  Be- 
Bchreibung  von  Ganglienzellengruppen  im  Bereich  dcs  i)cnIo- 
niotorius-kcrns.  Arch.  f.  Psvchiatne  und  Nervonkr.  XVUI,  3^ 
6.646. 

In  a  case  of  dementia  paralytica,  with  symptoms  of  tabes  and 
partial  atrophy  of  the  left  half  of  the  tongue,  there  was  completr 
paralvsiH  uf  the  niuttcles  of  both  eyeballs.  The  pupils  did  not  react 
to  light,  but  did  react  on  convergence.  The  i>osi-moriem  examina- 
lion,  both  maoroftcopic  and  microscopic,  showed  the  nuclei  and 
stems  of  the  motor  nerves  of  the  eye  atrophic.  There  was.  how- 
ever, dorsad  of  llu;  atronhic  onilomotttr  niiclims.  on  l>'ith  eides,  a 
double  group  of  cells  still  intact,  which,  though  not  described  in  the 
adult.  Iiavc  been  known  as  connected  with  the  nucteuA  of  the 
oculomotor  nerve  through  ihe  experiments  of  von  Gudden  on  new- 
born rabbits,  and  the  studies  of  Eainger  and  Dorkpchewiuwh  on  the 
human  foetus.  On  comparing  the  speiirueiin  u  ith  the  same  retnon 
in  the  norma)  bruin,  the  groups  in  qtietntion  could  always  tie  ideniTiied 
in  the  normol.  This  croup  ol  cells  is  brought  by  the  author  imo  con- 
nection with  the  iris,  which  waa  the  only  muscle  in  the  eye  which 
in  this  ca^e  remained  active,  and  for  this  view  he  advances  somt- 
indirect  evidence,  partly  phvsiolo^cal  and  {utrtly  anatomical.  The 
failure  of  the  iris  to  react  to  light  is  explained  by  some  break  in  the 
sensory  portion  of  the  retlex  arc, 

DU  L'nteraueAvngen   von  Oolgi  uber  dtn  fetTumm  Bau  de$  eei^mlmt 
XferttMytUms.    A.  Kiiluker.    Anat.  Anzeiger  II,  15,  B.  480. 

KoUilcer  upholds  Gulgi's  views  regarding  the  anustomoeis  of  the 
branched  processes  from  the  nerve  cells,  between  which  he  can 
never  iind  any  union.  Though  recognlxin^:  the  two  ty|«*  of  cell* 
which  Gtilgi  describcw,  namely, one  in  which  the  ax is-cvlinder  gives 
off  few  branches  and  maintains  its  identity,  and  the  otncr  in  which 
it  soon  profusely  branches,  forming  a  network  in  which  the  identity 
of  the  axis-cyliiidcr  is  lost,  he  refuses  to  give  a-^sent  to  Oolgi's  6Ugg««> 
tion  that  tlio*  former  tvjje  may  l>e  motor  and  the  latter  se«son'  in 
function.  The  axis-cylmder  prolongations  of  the  cells  of  Purklnje 
do  maintain  their  identity  and  at  the  same  time  give  off  fine  lateral 
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branches,  bnt  it  remains  to  be  proved  that  iho»e  coUh  aro  motor.  A 
metliillatml  nerve  Hbre  Ih  never  seen  to  break  int  into  brandicB 
within  the  gray  matter,  thonsh  it  ia  always  poAsiblo  that  it  may 
become  non-medullaterl  ami  then  branch.  Knlliker  iiu-lineM  lo  tbe 
hvpothesisthat  the  dilTerent  nerve  centrt^s  are  united  bv  mcduUiiteil 
Abres,  whioli  nriMe  diret'tly  from  tUi;  fm^jHt  bninrbcH  of  thoso  iicrvtj 
cellM  wbere  Ibe  Bxit*-c.vlindfr  forms  ii  network  in  such  a  manner 
that  ciltier  each  branch,  ur  ouvcral  of  thcni  together,  form  the  axia 
cylinder  of  this  meilullated  tibrc. 


tt. 


\di4n  iiber  den  eentralen  V'&rlouf  der  raaomotori»efu7i  Kefcenbahtun. 
Hki.weo.     Arch.  f.  pBychiiitrie  XIX,  1,  S.  UM. 

lu  uectioua  of  the  cervical  cord  from  tnaano  ttubjectjt,  wberu  the 
principal  tract  of  the  lateral  ci>tiimnfl  abuts  on  the  iinli>rior  nerve 
root«,  the  author  finds,  in  cnrntine  preparations,  n  we<lge-sIiajH?d 
mB88  of  fibres  which  arc  very  fine  ami  intensely  stained.  Bcaidoa 
this  "triangular  tract,"  there  are  RcMterod  fibres  of  abnornially 
small  size  through  other parta  of  the  lateral  column,  and  almo  in  the 
anterior  column.  The  size  is  looked  on  a«  due  to  arrested  develop- 
ment. The  formation  bas  been  traced  as  far  cephaind  an  the  eom- 
mianura  potsteriorand  into  the  lemnisi-ua.  Since  the  ubnonnuUy  nmidl 
calibreof  the  fibres  la  always  aasociated  with  a  pttvcln^KiH,  tindoinroin 
all  peychoees  one  system  onlv  is  invariably  nrfe^ted,  niimoly,  the 
vaaomotor.  therefore  he  fcela  Justified  in  dcHipiiating  ihJM  tract  an  a 
Taaomotnr  one,  and  gries  ou  to  give  the  prtdmblc  lerniinntiuns  of  the 
tract  in  the  ctircbrul  cortex. 

JDie  TemMTatur»thv!ank\tnff€n  dt»  Gehirnt  in  Bttiehunff  r»  OtmiHiU- 
tfnoUonen.  E.  Tanzi.  OriginalmittheiUingjCentralbl.  f.  Physi- 
ologle,  12  ll&[  1888,  No.  3. 

The  deacription  of  Tanxi's  own  experiments  is  preceded  by  a 
succinct  account  of  the  investigations  in  this  line  by  HchilT  (1870)  and 
Corso  (1881).  As  regards  the  single  fact  of  the  vari'ntiona  in  teinner- 
aturo,  the  two  Investigators  reach  results  directly  opposed,  for  wliilo 
Rchtff  finds  that,  in  general,  the  roumng  of  an  t'motion  Ih  airompa- 
nied  by  u  rise  of  teniperuture  in  the  brain,  C'orso  liuds  it  to  be 
accompanied  by  a  fall. 

Tunzi  experimented  on  six  dogs  and  two  monkeys,  and  aoiiKhl  the 
answerto  the  followiniiqueationrt  :  I.  Whether temperaturecnangt'S 
in  the  cortex  followed  various  stimuli.  2.  Supiiosing  stieh  changes 
to  take  place,  in  what  hemisphere  and  in  what  region  of  the  hemi< 
sphere  they  occurred.  3.  Tnc  kind  of  change,  whcthera  riseorfall 
of  tcnii)craturo.  4.  The  approximate  intensity  of  the  change.  5.  In 
what  form  do  they  express  themselves  sulljertively,  as  a  simple 
sennation,  or  as  au  emotion,  ti.  On  what  phvHioal  or  ]>hy8iologlcal 
conditions  do  thev  depend,  the  circidation  of  the  blood,  or  nu'ta- 
bolism  of  brain  substance. 

For  the  metho^l  of  investigation  the  original  should  be  consulted, 
but  it  may  be  hero  noticed  that  the  animal  was  sometimes  so 
arranged  thai  the  variations  in  the  cortex  and  in  the  lumbar  region 
of  the  cord  could  be  taken  almost  simnltAneonsly.  As  siimtdi  the 
followiu|(  were  used  :  I^oud  sounds,  thrcata,  the  odor  of  meat  and 
urine,  stimulation  of  the  vulva,  petting;  to  a  bit<ih  her  puppies  were 
shown,  and  to  a  monkey  that  bad  formed  the  alcohol  habit,  wine 
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was  offeTfxl,  and  In  every  case  the  effect  of  tbe  idea  of  release  waa 
tnei>by  slightly  loostening  some  of  the  cords  binding  the  limbs. 

The  varijitioiia  in  the  volume  of  the  brain  were  also  rej^ist^.-rtsl,  to 
that  any  change  in  the  quantity  of  blood  in  tbe  cranial  cavity  waa 
recordeii.  Tbe  concltiaions  are  thtiH  stated  :  I.  r>ee|>  nmroosio,  gnat 
fear  ur  pain  plat^the  animal  in  u  condition  wheru  no  ch&npe  in  the 
tempcnUurc  of  the  cortex  followH  the  stimiihiB.  On,  however, 
relieving  any  of  ihuw  conditionH,  tlie  teinpumture  chongvA  xX  iince 
appear.  Hci>etition  of  an  adequate  Blimulus  finally  failn  to  cause  any 
tilt* rmal  reaction.  When  the  cortex  does  not  react,  there  are  still 
continuous  and  marked  changes  in  the  temperature  of  the  cv^rd.  As 
soon,  however,  as  the  tcmporature  chnngc^  in  tlie  cortex  Appear, 
those  in  the  cord  bcn^omc  inconspinuoiia.  It  is  not  di*ni»>d  that  In 
the  cases  where  the  Btiniulue  fails  to  produce  a  thfrmnl  chnn^c.  tLc 
excitation  doi's  not  reach  the  cortex,  but  it  is  mninlainod  that  liic 
condition  of  the  cortex  is  not  such  that  a  dillused  excitation  can  take 
place,  and  such  as  is  necesaary  to  the  development  of  an  emotion. 

2.  The  thermal  variation  occurs  over  the  entire  brain,  bein^ 
localized  neither  in  one  jjinrt  of  one  hemisphere,  nor  in  one  heini* 
sphere  alone  as  distinguished  from  the  other. 

3.  The  changes  which  have  been  oI>8erved  are  hardly  ever  of  the 
QUturt!  of  a  simple  rise  or  fall  of  temperature,  but  almost  always  aa 
alternation  of  rise  with  fall,  which  may  continue  without  much  regu- 
larity for  one  or  two  minutes.  The  temperature  of  the  cortex  ia 
varied  thug  rhythmically  above  and  below  an  isotherm  which  rep- 
resents the  temperature  of  the  cortex  in  an  unexcited  condition. 
The  same  type  of  changes  was  observed  in  the  Sjpinal  cord. 

4.  The  variations  amounted  in  some  cases  to  3^0.  at>ove  an  well  m 
below  the  normal. 

5.  These  oscillations  accord  best  with  the  view  that  otte  has  tit  do 
with  a  difTuMed  emotional  condition  rutlior  than  with  a  simple 
locolizetl  sensation.  The  grounds  for  this  view  are,  the  incoo- 
tittiney  of  the  phenomenon,  its  duration,  its  distribution  over  almost 
the  entire  cortex  in  Iwth  hemiapherea,  tlie  variable  intensity  accord- 
ing to  the  [Hiyrholngical  conditions,  and  the  intensity  w  hicb  lo  som* 
cases  was  attained. 

6.  That  these  changes  in  temperature  are  independent  of  varia- 
tions in  tlie  circulation  seems  probable  for  the  following  reasons: 
The  Bighing  of  the  animal  and  the  variation  in  the  circul&tiuo 
brought  about  bv  stimulating  the  vagus,  cause  little  thermal  varia- 
tion. The  inlmlatiun  of  nmylnitrit  causes  a  rise  of  temperature  io 
the  cort«x  after  some  time  ;  but  the  oscillations,  so  typical  of  tbi 
other  temperature  changes,  arc  here  wanlhig.  If  the  volumetric 
changes  in  the  brain  were  an  index  of  the  chances  in  thecirculatiofl, 
then  there  was  no  connection  between  changes  in  the  circulation 
and  those  of  lem])erature. 

It  therefore  appears  as  certain,  according  to  Tanzi,  that  the  most 
varinud  stimuli.  In  so  far  as  they  are  cajuible  of  arousing  emotions, 
briny  about  diffused  temperature  variations  in  the  cortex  ;  th»e  are 
oscillatory,  a  rise  alternating  with  a  fall;  they  can  be  extensive, 
stand  in  a  close  relation  to  the  intensity  of  the  emotions,  are 
independent  of  the  rhythms  of  the  circulation  or  res])iration,  and 
apftear,  on  the  contrary,  depeudenton  a  rhythmic  metal)ulic  activity. 
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iffl/iir<on  Spteial  Sente  LocnlUationa  in  tA^i  C&rt^  OtrtM cf  th9 

Jfonkfjf.    E.  A.  ScHAEPEB.    Brain,  IftSS.  Jan.,  p.  3fi2. 

The  niithor  has  continued  his  expcrimenlB  wliioli  he  oommenetHl 
in  company  with  Horslpy.  It  npiwarM  lliiit,  loiitmry  l<»  Ferriur'n 
view,  the  tiyrns  an^ilaria  can  Im  removfil  wttliout  impairint;  vi^inn. 
To  meet  the  ohitt'tion  that  Bomo  of  the  jtray  matter  wan  left  iiiiaet 
by  hiM  methfxl,  Hi>e€ial  care  waa  taken  in  one  aim?  to  n-niove  all  tlie 
CTay  matter  from  the  siiiei.  In  thin  animal  there  appeurml  at  thjii  a 
heroiflnopic  distnrlwince,  wliich.  however,  ^iifl«pj»earetl  in  a  few  ilays 
anil  left  vision  intact.  This  hemianopsia  .Scluifer  cxplaiiiB  as  due  to 
tbedi9tnrl>e'leiri'ulation  tn  the  neiehhnrint;  lohus  nccipilali«.  (In  tho 
otlier  hand,  Si^h.ifer  cannut  find  tno  eonncotion  hetwoen  the  ttyiu 
anculans  and  the  Kensibility  and  movomenta  of  the  opponito  eye  u 
maintainetl  hy  Atiink. 
^^  Further,  in  opposition  to  Ferrier,  Schfifer  was  ahle  to  obtain 
^bnoTementa  of  trio  eyea  by  stimulation  ot  the  occipital  h>bra  with 
^Kreak  electric  currenle.  The  rewrdtM  of  vxtir]>atii)K  'he  oceipilal 
^^bbes  on  one  or  both  sides  accorded  with  those  of  Mtink.  The  tin^t 
^^iTMinccd  crotMwd  hornonymons  hemianoiwia,  and  ihe  m-eund  tutal 
and  persistent  blindness  without  other  (liaturbanco.  I'ashlni;  i»ver 
some  points  of  h-ss  general  importance,  wo  romc  to  the  rases  where 
in  six  unimalH  u  more  r»r  lesrt  eomplele  extirpation  of  the  (cynis 
temporalis  superior,  on  both  flides,  did  not  cause  distwrbanees  of 
bearing.  All  nix  heanl  well  and  nnderHloiMl  the  HiKnincjtnce  of  faint 
sounds,  e.  g.  the  footsteps  of  varinua  peopU;.  The  removal  of  Uith 
temporal  lobes,  inrhidinc  the  eornu  anininniH,  and  deep  lewionfl  In 
the  reginn  of  the  KJ'"'8  temporalis  superior,  produced  at  (Irsl  n  con- 
dition resembling  idioey,  but  in  both  eat<es  tt  was  transient  (Mily. 
One  monkey  from  which  a  piece  \i  cm.  long  had  been  reniovt*H  from 
Iho  middle  of  the  (lyrnti  fornicntus,  sliowed  at  the  end  of  M-von 
months  diminished  Ncnsibility  in  t lie  entire  oppoKilc  half  of  the  iKKly, 
with  exception  of  the  furenrni  an*!  hand.  PreviouK  ex[>eriments  by 
Bchiifer  and  Horsley  had  loft  it  doubtful  whether  this  disturbance 
was  lasting. 


» 


Von  dsm  tfrwhifdenen  Zujitund  der  Entttickelunff  der  OanglUmeUen  hei 
tertefit'efUnrii  nrugeboreneti  Thterrn.  K.  I)i:u>w.  Two  letters  ini- 
drettsed  by  the  author  to  Prof.  E.  du  Uoi«-lIeymond.  Verlmnd). 
d.  phypiohtg.  Gesellschaft  z\\  Berlin,  :J  Februar  3888,  No.  7. 

These  commnnioitions  represent  the  continuation  of  Sfjme  earlier 
work  by  Below,  the  main  conclusion  of  which  is,  that  if  the  youug 
of  mammals  are  considered  i\s  rlivided  inlothe  tielplesa  and  Iho  lesa 
hclplena  at  the  time  of  birth,  then  in  the  case  of  the  former  the 
);aniJ:lion  fells  in  the  brain  are  but  partially  developed,  wliile  in  the 
ca»e  of  the  latter  it  Ih  fuiind  that  those  in  ail  parlH  «if  the  brain  are 
fully  developed.  In  general,  the  development  of  the  celis  in  tirxt  in 
the  medulla,  then  pfLs.^cs  to  the  ccrebolhim,  next  to  tho  midbrftin, 
and  HO  to  the  cortex.  A  devtiloned  ^mglinn  c^ll  is  one  in  which  the 
ifacleiu,  nucleolus,  and  the  prolongations  are  clearly  formetl. 

Uiober  dieSiriaeaciutieae  de*  Men*cluin.  Prof,  11,  Vihciiow.  Verlmndl. 
d.  physiolog.  GcsoUschaft  lu  Berlin,  '2  Miirz  1888,  No«.  8  and  0. 

At  a  previous  meetin}!  of  the  Berlin  ?hysiologi(:al.Suciety,  Bapnskv 
lukd  dcmoustrated  and  described  certain  frontal  Hcctiunti  Uiruuijh. 


M 


Oi<*  briiin  nnd  oblongata.  1.  The  intcllpctual  tracts  and  ccntrca 
winch  iitrophy  in  cane  of  a  primary  affection  of  the  iiitc-llect.  2. 
Aswociiitiori  tracta  between  tue  inteUectual  ceutrca  and  the  reflex 
arcn,  *.  tf.  the  pyramiOal  tracts  and  the  lemniscufl.  3.  Tho  rrflcx 
arof,  a  mmtinuatian  at  the  centres  in  the  cord,  i.  6.  t\w  primary 
centres  of  the  nervea  unking  in  the  oMoniiuta,  ami  their  connections 
with  one  another.  The  ao-cjillcd  8oeon<lary  degeneration  never 
paaseB  Trom  the  pBychioal  system  (1)  Uj  tho  Vellex  system  (3>.  In 
coniwqiience  of  the  lesion  of  one  syatem,  another  centre  of  the  same 
Bj'Htem  atrophies  only  when  there  \h  connection  lhroii|i:h  the  axis 
cylinder  proUjn^ration.  Within  the  same  Byslem  the  tinnKlion  cells 
oUo  atrophy.  The  author  aupportet  hie  viewB  hy  evidence  from 
embryology  and  comparative  anatomy. 
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rSt&tfr  dia  Sehiratikiinfftn  in  der  EnUciekeluvg  der  Ofhirngef(h»e  und 
drren  Bedeutnny  in  phyni'A»Hfi»chfr  nnd  jmihtfrjfnettAfhfr  HinnicH. 
L.  LoBWEMKKLD.  Arch.  f.  Feychiatricund  Nervenkr.  XVIII,  3, 
8.  819. 
Neither  the  weight  of  the  hrain  nor  the  convohiting  of  itj<  surface 
ifl  to  1)C  eoneiiiered  &»  rdial'lo  cxprejulona  of  intellcctnal  devolnp- 
ment,  for  they  are  modified  by  the  length  and  weijrht  of  ttie 
boily  and  the  thieknesn  of  tiie  cortex.  To  these  L.  adds  another 
lactofj  namely,  the  hloo<l  Hupjily  C(»nHidereil  aa  the  index  of  the 
nutrition  nf  the  liroin.  L.  compared  the  section  of  the  baajilnr 
carotids  anil  vertehralott,  the  nciuht  of  the  brain  and  the  section 
of  the  aorta  on  '2W  brains.  On  tiie  l'J'2  braint*  which  hati  normal 
TCAsels  it  was  plain  that  within  the  limits  of  health  there  waa 
conniderahle  varintion  in  the  section  of  the  baaalar  vcfwela,  the 
relative  diameti-r  of  h!ood-ve,88el  for  each  ICK)  ^rm.  of  brain  varying 
between  (hlTfiajid  O.Hl.*)cm.  The  average  flize  of  the  veaselsinereaaes 
somewhat  with  atie.  itetweun  the  seetiun  of  the  unrta  and  that 
of  the  hudalar  vessidB  there  te  no  wmslant  relation.  The  capability 
of  continuous  exertion  and  the  development  of  talent  depeuile  not 
only  on  the  other  acknowledged  factors,  but  also  on  the  development 
of  the  hloorl-vcMselfl  of  tlio  brain.  It  may  be  added  that  the  carotids 
were  fifiind  12  tinic»  alike,  and  'Al  times  with  tlic  right,  49  limes  with 
tlie  left,  the  larger. 

ClCnifiil  J^itturf.  on  Paraivm  oftht  Fifth  Cranial  JVerw.  D.  Fbbrier. 
The  Lancet,  1888,  No.  3358,  p.  1 ;  Gaz.  Med.  de  Paris,  1888,  No. 
4,  p.  :t7. 

The  case  discuaec)  was  an  isolated  total  paralysis  of  the  fifth,  on 
the  right  aide,  resulting  from  an  injury  to  the  Head.  The  innerva- 
tion of  the  iMitate  remained  intact,  so  that  the  view  of  Vulpian,  and 
Beevor  and  Horsley,  that  the  azygos  uvulae  and  tensor  palati  have 
no  ronncction  wiifi  the  fifth,  deraonKtrnted  on  unimats,  is  fnund 
true  f'lr  man.  Th<'  absenre  of  hyjHTacu«i«  fnr  liipli  tones,  as  well  as 
the  absence  of  n  subjective  sensation  of  buzKtng  m  the  car,  is  taken 
by  F.  as  an  imlication  that  the  tympanum  is  not  Innervated  by  the 
filth.  The  uphthahiiia  on  the  same  side  F.  holds  to  l>e  neuro- 
paralytic, considering  that  it  is  cau.He<l  hy  the  infliunmatory  excita- 
tion of  nerve  fibres  whi<di  are  not  speciliVnlly  different  from  motor, 
lecretory  and  sensory  fibres,  and  not  by  separation  from  a  trophic 
centre.    On  the  two  anterior  thirds  of  the  tongtie  the  sense  of  toate 
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was  on  the  right  aide  wanting,  while  on  the  pootertor  third,  on  that 
aide,  it  woa  apparently  reducwl.  During  convalfHoence  the  »en*«e  of 
taste  ami  contact  returned,  while  the  second  branch  of  the  trigeminus 
woHstiH  unaestliesic  ;  anit  Biiu-e  there  uerc  no  symptoms  ilue  to  Uic 
injury  of  the  facialis  and  the  gloHSopharynjzeus.  F.  contests  tlie 
current  view  contrerning  tht*  courHe  of  the  gnstatury  fibri-s,  and 
cont'lud***!  that  the  latter  pursue  either  the  c<»urse  ile=i^j;iiult-tl  hv 
fie.hilT,  through  the  corda  tvmi^iani,  ganglion  oticum,  the  third  hranch 
of  the  fifth,  and  eo  to  the  l)min,  or  never  enter  the  t*hunhi  tyiniiai)) 
(Bernard),  but  pass  in  the  third  branch  of  the  trigeminus  without 
leaving  it. 

Let  trouble*  moteuTi  du  eerreau.     Fr.   Fbanck.     Extrait  d'un  livre 

?;ui  paraitrft  proi'liaint-inent  a  la  lihrarie  Doin ;  I^<;'>n»  «""'  le* 
onctionti  motriccs  du  cerveau.    1  Vol.,  8**.    Rev.  Scientif.  1887, 
XXXIX,  25,  p.  788.    Autoreferat. 

The  author  briefly  reviews  the  result*  of  experitnpQtal  physioloeT 
on  thifl  point,  lle'lays  much  weijrht  on  tho  increase  lu  IJoth  toe 
iutennity  an<l  duration  of  the  phenomena  following  extirpatioa  as 
we  ascend  in  the  animal  scale.  In  monkeys  that  grudual  recorerj' 
is  wanting  which  in  dogs  takes  place  to  a  'certain  depree.  Secfcing 
by  clinical-aiiHtomicui  methodB  to  establish  the  extent  of  the  molur 
centres  in  man,  he  cfjnfines  them  to  the  gyrl  ceutrnlee  and  to  tho 
lobuhis  paracentralie,  in  this  agreeing  closely  with  Nothnagel,  who 
recently  investigated  the  subject  by  the  same  methods. 

Zvr  feineren  Structur  dar  Kenenfatar.    Jorrph.    Verhandl.  d.  phy«i- 
olog.  Cfesellschaft  eu  Berliu,  Jan.  20,  1888,  Nos.  b  and  6. 

In  repeating  Kupfter'e  studies  on  the  fibrillar  structure  of  the  axii 
cylinder  in  iJie  nerve  (ibre  J.  has  madt*  use  of  melhi.MU  glightlr 
modified  from  those  of  Kupffer.  In  the  medullary  Bheath  J.  Hu^f* 
a  network  which  ho  identities  with  the  neumkcralin  framework  of 
Ewald  and  Kuehne.  This  framework  is  not  considered  a»  anything 
preformed,  hutinerely  as  the  expression  of  a  substance  other  than 
the  my  eliiie  which  t^kesits  marked  form  under  the  action  of  reagents. 
All  tho  tumples  which  he  hais  thuH  fur  tried  have  not  resnatod  the 
action  of  digesting  reugents,  and  thus  fail  to  agree  with  the  8ub»4&itcr 
deecribed  by  Kwald  and  Kuehne.  As  regarifs  the  axis  cylinder,  be 
sabetaDtlatcs  XuplTer's  description  of  the  fibrillae,  but  takes  excep- 
tion to  the  designation  of  the  interflbrillar  as  a  nerve  serunu 
.T.  describes  the  fibrillae  as  held  in  the  meshes  of  a  fine  network. 
These  Ktu<Uefl  were  largely  made  on  the  electric  nerves  of  Torpedo 
mannorata. 


11.— EXPERIMENTAL. 

In  March  last  the  writer  of  this  note  received  a  clipping  fmro 
8fienc«  on  ''Sound  Blindness,"  with  a  marginal  note  from  Dr.  (J.  S- 
Ilall,  saying:  "Can  you  look  into  thus  subject?'*  Permission  lo 
entej-  the  public  schools  for  the  purpose  wjis  eranted  bv  the  Boftton 
School  Board,  and,  standing  on  the  ttMicher'H  pTulform,  the  folluwm^ 
words  were  pronoimcod,  after  testing  the  piti^n  and  lomlneas  of  voice 
1)>*  a  few  words  addressed  to  the  master  who  stood  at  the  oppi«ite 
fiide  of  the  room  :  ultramarine,  altruistic,  frustrate,  nltimatam;  ulu- 
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ftte,  Alcibiades,  and  uuaugmenteil  were  the  first  wonU  used.  Time 
u  given  between  the  pronunciation  of  each  for  the  slowest  pnpU 
write  it  upon  a  alip  of  pafier,  words  being  repeated  as  often  na 
quire'],  some  of  them  haviiiK  been  clearly  iir<>noun«d  five  biic- 
teeasive  times.  In  the  Latin  School,  25i»  Iwys'wnose  airea  ranjro  from 
'  12  to  20  years  were  given  liiis  tost,  H4  nf  whom  made  «im'*<.p<inding 
miwtHkes  in  the  vowel  sounds,  their  papers  showin};,  «,  o..  altra- 
murine,  uIlruiMtic,  frostrate,  altimatQm,  elulatc,  ululate,  aluinte,  and 
anolmeiited.  Alcihiades  suffered  the  least,  probably  on  aceountof 
familiarity  with  the  name. 

At  this  Hta^c  of  the  investigation,  I>r.  Clarence  Blake,  the  diKlin* 
gtUMhe^I  uurittt  of  Roi^ton,  was  conatiUed.  who  g:ave  a  mucn  Itctter  list 
of  tcflt-words,  viz.,  fan,  lo)t,  long,  )>cn,  dog,  po^l,  land,  few,  and  eat. 
The  84  pupils  who  ponfu8u<l  the  vowel  sounds  in  the  polysyUuhiw 
were  seated  in  their  varions  rnoms  in  the  front  row,  while  the 
observer  stood  at  tlie  back  of  the  room,  prt>nouu<'ing  these  niouo- 
Bvllahlea  but  once,  the  pupils  having  had  notice  of  this  arrangement 
that  they  might  give  instant  att4*ntion.  Cinly  4  of  the  84  HiH'llpd  all 
thette  mononyllablos  correctly,  their  i>aper8  showing  than,  thank* 
fanned,  clam*,  thang,  and  fani,  with  several  blanks  in  place  cif  fan  : 

f 'love,  clog,  lug,  love,  land,  long,  knob,  for  Utg  ;  lung,  lown,  Inno, 
awn,  lamb,  log,  loud,  and  lamp,  tor  long ;  penned,  mn,  paint,  hen, 
and  ten,  (or  pen  ;  dove,  dug.  and  i!ot,  for  d^^ ;  hour,  heart,  hoj*,  hod, 
hard,  foil,  thod,  fog,  bog,  pug,  ]iart,  i)Iot,  pard,  long,  and  hog,  1i ir  jxhI ; 
lamb,  lend,  lamp,  lambed,  blend,  hen,  and  can,  for  Uiml ;  frew,  fuse, 
pew,  and  pcnj  forfev  ;  cat  having  been  understood  in  every  instance. 
A  final  and  mdtviduul  test  with  an  aurist's  tuning  forlc  was  now 

iven  the  SO  pupila  who  failed  in  correct  hearing  of  thoao  wonlSi 
r.  Blake  kin<lly  flupplvin^  the  fork  <<!  U\2  v.  s.)  and  directing  iU 
UHe ;  the  fork  was  Htntck  with  a  rubber-covere<l  hnramer,  the  pupil 
staniling  twelve  feet  away  with  his  l>ack  lowiiivl  the  obncrver.  Two 
cflaee  of  dcafneMS  were  found,  but  these  were  known  to  the  teacher, 
though  not  to  the  miister.  Several  tloubtful  cosen  appeared  which 
were  given  the  WnelU  of  the  iloiibt,  it  nt»t  l)elng  prncrticuhlc  to  refer 
them  to  a  specialist,  and  the  atmomiihere  of  that  day  being  so  damp 
that  the  in.'tlrument  gave  uncertain  Bountls. 

In  the  Knglish  High  School  <.f  Boston,  2Z\  boys  l>etweon  the  ages 
of  13  and  18  were  tested  with  the  polysyllubles,'l05  of  whom  m»d(» 
mistakes  corrc-sponding  to  thone  already  noied.  Of  the  lO.'),  M'i  mis- 
«|>elled  from  one  to  four  of  the  monosyllables,  the  errors  being  in 
general  a  repetition  of  thoHO  made  in' the  Ijitin  Hchool  in  wtiicli 
pupils  are  received  prior  U)  graduation  from  (Jrammar  ScIumjI,  whilo 
all  English  High  school  pupils  are  graduates  of  grammar  depart- 
men1>t. 

In  the  Comins  Cranimar  School,  5110  pupils  between  the  ages  of  8 
and  14  were  tested  with  the  nionosyllables,  otdy  'M  <if  whom  H|ielled 
all  the  worilfl  correctly.  The  following  tablcit  aie  bam*d  upon  the 
work  done  in  tliis  school,  because  the  opportunities  were  sui!li  as  to 
give  fairer  reHulti4,  tlie  Hamc  rmtm  being  usitd  for  every  pupil  ttwied, 
and  the  te«t  words  given  to  clnsses  of  Iti  only,  there  fteiug  no  other 
'Mipils  in  the  room  and  no  outside  distractions ;  w  ith  the  tuning  fork 

]r>^l  used  there  were  unav»i<lab]K  variations  of  weight  in  the  Htroke, 
dependent  U[ion  the  mental  iind  physical  conditiunsof  th(t  ulnierver, 
and  Dr.  Blake  kindly  furnisheii  another,  Ut  be  dilTerently  inanlpu> 
Uted.     Five  children  were  found  who  could  not  hear  this  tone 
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twelve  fe«t  awty,  and  in  neither  case  had  the  teachers  or  master  mar 
|)ecte^l  tbo  exitttcnce  of  any  <JiBor(U'r  of  the  ear.  Two  of  these  were 
aintm^  the  l>iighteHt  in  the  room,  an<l  were  seate>l  farthest  frnm 
their  leiK-lierg;  (ht*  i»t]iL'r8  were  aupposed  to  bt;  dull  arnl  inatfen- 
live.  Aftor  tho  dUc«)very  of  deafness,  thctw  piipiU  were  partiiniliu-Jy 
observed  hy  their  teaeheni.  and  the  bright  one<i  were  found  to  have 
the  hahit  of  closely  watchiiic  iho  face  of  any  one  sj^eakioi;.  bonding 
to  tht)  ri^ht  or  leit  during  dictation  exerciaea  in  onler  not  to  looe 
Htfcht  uf  the  lipH. 

Kor  fun,  7  diflferoiit  wiirds  and  2  blanlcfl  wore  given,  the  blanks 
indicating  that  the  pnpil  entirely  failed  to  underslantl  the  word, 
and  the  H^ires  following  each  word  indicating  the  nuinlx?r  of  tiroes 
it  wiia  U8ed  :  than  5 ;  fair  4  ;  thank  3  ;  fell  2  ;  claws,  fang,  and  aam, 
each  once. 

Fi>r  log,  17  worda  and  10  blanks  were  given  :  love  65  ;  flog  3 ;  dog 
3;  cock  2;  lone,  lo,  lack.  law],  lord,  lull,  lock,  lough,  ioiid,  lode, 
glove,  bog,  and  oarc,  each  once. 

For  louic.  U  wonlft  and  1 1  blanks  were  given  :  lawm  4  ;  log  3 ;  UmA 
3 :  lainli  2  :  alarm,  arm,  kong,  lung,  lant,  length,  lul,  love,  lone,  and 
laugh,  each  <inco. 

For  pen,  18  wonla  and  12  blanks  were  given:  hen  48;  pan  47; 
hand  IS ;  ham  5 ;  pain  4  ;  pine  3  ;  pall  3 ;  head  2 ;  paper,  paint,  poor, 
pland,  can,  ban,  land,  ream,  ten,  anrl  then,  eacli  once. 

Six  wopilB  and  one  blnnk  were  given  for  dog ;  dog  3  ;  dove  3  ;  dod, 
dollie,  Chh\,  and  <lull.  each  once. 

For  [¥>d,fil  word» and  64  blanks  were  given:  hog 85;  hod  38;  pog 
2ti  ;  bard  25  ;  park  10  ;  have  5  ;  fog  *i ;  pond  5 ;  hot  4  ;  cod  4  ;  pog  1 ; 
bolb.tw^;  path:i;  pot3;  i»ob3;  |>op3;  log3;  pual  3;  heart  2 ;  hugi; 

f trove  2;  papa  2;  dod  2;  long  2;  tog  2;  hove,  hue.  hawk.  bove>l, 
toad,  hoge,  hart,  half,  hord,  tiope,  hub,  hark,  hood,  pawd,  parg, 
palm,  pant,  paw,  pann,  pok,  pout,  pard,  bong,  cot,  tod,  and  of,  c«cu 
once. 

For  land,  14  wonla  and  12  blanks  were  given :  Iamb  42 ;  lion  4 : 
lamp  3;  light  2;  lank  2;  lame  2 ;  lamps,  lung,  line,  light,  lend. 
lampt,  lade,  and  plant,  once. 

For  few,  11  words  and  10  bliinks  were  given :  flew  4  ;  pew  3;  fillt, 
form,  till,  furyon,  frcw,  fug,  huge,  pill,  and  pail,  once. 

Five  wonls  and  no  blanks  were  givt^n  for  cat :  catch,  caitt,  cap, 
kept,  kuit. 

The  lc>gographic  value  of  letters  being  modified  by  thoee  vbtch 
precede  or  follow  them,  the  miHlakes  made  will  bearraoge<l  aathejr 
occur  in  the  words  piven. 

F  labial,  in/an,  was  understou<l  aa:  c  banl  palatal  1  ;  s  aapirate  1 ; 
th  lingual  8.  A  short :  c  short  2.  N  lingual :  1  lingual  1 ;  m  latuol 
nasal  1  ;  me  1 ;  ng  1  ;  nk  1. 

Pen.—V  labial :  c  hard  palatal  1 ;  I  lingual  1 :  r  liquid  1 ;  t  lingual 
1 :  h  aspirate  00.  E  short :  e  long  1 ;  i  short  2 ;  i  Inn^^  3  ;  a  long  9 ; 
a  abort  00.  N  liouid :  t  lingual  1;  r  liquid  2;  1  liquid  1;  m  labial 
naaal  B;  d  lingual  17. 

Liind.^l^  !ii|nid  :  pi  2.  A  Bhort :  n  short  1  ;  e  abort  1  ;  a  long  3; 
i  long  8.  N  lu[ii'u\  :  ng  1  ;  m  labial  nasal  49.  V  lingual  :  k  italalal  2. 
p  labial  4  ;  t  lingual  6 ;  escaping  the  car  entirely,  as  in  lion,  line, 
etc.,  4. 

Dog.—l>  lingual :  ^  palatal  1.  O  aliort :  u  short  7.  Q  palatal :  v 
labio*dental  I ;  1  liquid  2 ;  d  Ungual  2. 


l^.—h  liquid  :  gl  1 ;  fl  3 ;  c  palatal  liard  3 ;  b  labi&l  2 ;  d  Un^raal  4, 

0  Bhort :  a  broad  1 ;  ou  1  ;  a  Abort  2  ;  o  lent;  '2 ',  u  Abort  68.   G  palatid  : 

1  liquid  2 :  d  linfiiml  :'> ;  k  palatal  4  ;  v  taliio-denial  (M. 

Lonff.—h  liquid  :  at  1  ;  ar  1  ;  gl  2 ;  k  palatal  1.  0  short :  u  ^hort 
1  ;  V  i^hurt  1  ;  a  uiudial  2 ;  a  Bbori  3 ;  a  broad  5  ;  o  loug  5.  Ng :  f 
labia-«Icnta)  1  ;  1  lii|nid  1  ;  t  duntal  1 ;  v  labioMiental  1 ;  g  palatal  3 ; 
n  liquid  7  ;  tb  addH  1. 

Pad.—}*  labial :  b  labial  1  ;  d  lingual  2;  c  hard  5:  f  labionienUl  6; 

1  aapimtti  *i ;  I  liquid  7  ;  h  aspirate  171 ;  no  consonant  before  o  once. 
O  short :  oo  In  hood  1  ;  ou  in  |>ont  1  ;  u  long  'i ;  o  lon^  U ;  n  short  7  ; 
a  broa^l  7  ;  a  short  12.    D  Unirual :  g  Boft  1 :  f  labio^lt*ntal  1 ;  m  Uouid 

2  :  th  H  ;  p  labial  3 ;  b  labial  4  ;  n^;  4  ;  I  liquid  3  :  v  Ubio-deolal  7  ; 
k  mlatal  13 :  t  ilental  17  ;  f  hard  132  ;  open  vowel  tl. 

?>•«.— F  Iabio-<k*iital :  h  u«piratc  1 ;  p  labial  4.  Ew :  a  long  1 ; 
o  short  1  ;  u  «hrirt  li ;  i  ehort  3  ;  vowel  8»jund  proce'led  by  1  liquid  1, 
and  by  r  I  ;  auct-Cttded  by  g  hard  3,  by  g  fiofl  1,  und  by  I  4. 

Ctit. — C'  palatal :  h  aspirate  I.  A  short :  o  short  1.  T  dontal :  p 
labial  1  ;  na  1  ;  prefeile<l  liy  p  I,  and  HUi-ri'eded  by  ch  1. 

For  courtw»y  extended  liy  the  teat-hers.  whose  routine  work  was 
somewhat  inlorruptt^d,  t^fiI^o^irtl  thanks  are  due,  also  to  I^r.  Merrill, 
head>ni:iHU'rof  the  Itoston  I>:»tin  St-htxil,  Mr.  rriU'liurd  of  the  <  'oniina 
Grammtir  Sehool.  and  the  HuboriJinates  in  all  the  ai'ho<:)lB  eutored  ; 
while  the  attention  and  readv  obedience  to  direction*  of  the  pupils 
made  the  work  a  pleasure,  ^othin;;  could  have  been  occompttetnod 
without  tlio  iviURciit  of  ttie  H<:hoo1  Board,  and  the  ruady  L-ot'ifw ration 
of  that  Ixwly  xn  cratcfuily  acknowledged. 

As  a  matter  of  course,  such  tents  lack  mathematical  accuracy,  but 
(Treat  piiinn  was  taken,  and  much  private  practice  niatle  the  pr<>- 
ntinclHtion  iw  nearly  exact  and  even  as  it  would  be  likelv  to  be 
under  any  circum»tance».  T!ie  work  wa«  experiuiental,  tfio  path 
unbroken  ;  better  niethodti  will  umlotibtedly  uu  devised  ami  more 
surprising  renults  obtained. 

One  circumstance  is  not  without  suggest iveneas.  A  child  seven 
years  old,  with  ]>eeuliflrly  abnormal  development,  wos  pronoimred 
fcehle-niinded  by  exauiiuiiig  i)hyHiciiinf*.  but  was  retained  in  the 
kindergarten,  where  it  received  especial  attention  and  made  marked 
improvement.  Dr.  Btako  kindly  examined  the  child  and  found 
that  early  trouble  with  the  inner  ear  lia<l  oecjisloned  u  perioii  of 
deafness  which  ha<l  arrested  mental  development.  The  cbilil  is  to 
be  sent  to  the  Sctiool  for  I>caf  Mutes  to  learn  the  use  of  his  vo<-al 
organs,  instead  of  the  School  for  Feeble-minded  Children,  the  oar 
meanwhile  to  receive  such  troatmcat  oa  the  disonier  indicates. 

Sara  E.  Wiltbr. 


SitUa  riproduaione  degli  Organi  Outtatorii.  Lmoi  GRimxi.  Rendi- 
conti  Roale  latituto  l^mbardo,  Ser.  II,  Vol.  XX,  18H7,  pp.  (Hi7- 
683,  2  lavole. 

Dr.  I,uigi  Griflini,  of  Modena,  has  quite  lateli?  published  {liendi- 
eonti  del  lUale  htitnto  L*iutbardo,  XX,  1S,H7)  an  interesting  memoir 
containing  the  restdts  of  his  experimental  i^tudv  of  the  reprtxluctiun 
of  the  gustatory  [wpillae  and  regeneration  of  tlio  taste-bulhs  in  the 
rabbit  and  drrg.  It  appears  from  his  experiments  that  destruction 
(partial  or  complete)  of  the  organs  of  taste  is  effected  iu  two  ways: 
nrat,  by  direct  removal  from  the  animal  of  the  papillae  themselves; 
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and  secondly,  by  divUion  of  the  gloaso- pharyngeal  nerves.    After  i 

excision  of  lb©  whole  or  a  part  of  a  papilla  fnliaUi  of  the  rabbit,  lbs 
area  tXirrcfiiioncUn^;  to  the  [)art  rciuovcu  l)ccome»  slifihlly  iK'presstfil, 
and  bctwyyd  the  Slh  and  Rth  <l«y  in  revested  witli  jwivoment  c'lii- 
tlu'lium.  Lator,  from  the  Ifith  to  the  20th  day,  a  few  (*maU  hemi- 
Bpherieal  dlovations  make  their  apiieaninee,  and  these  fiuh:KN:|ueotl.v 
increase  in  eize  and  number.  Puniig  tlii»  period  al»o  ntiiuy  of  tbi» 
injured  ^l^nd  ducts  underco  repair  and  become  (Mmtinuoud  with  the 
free  surface  of  the  epitlieliam.  Other  ducts  aro  found  in  the  sub* 
mucoaa  with  their  external  opening  cloaed,  and  greatly  dilatetl  by 
retained  glandular  secretion.  The  nuclei  of  the  cells  of  the  newlj 
formed  epitlielium,  both  tif  the  luijiilla  ami  ducts*,  exhibit  varied 
karyokiuetic  phnsea.  Within  the  secondary  impillury  pr<xvt*tw  y( 
the  elevations  above  referred  to,  taBtc-bulbs,  lyin^  partly  in  iJie 
mucosa  (and  in  jiroceBtJ  of  formatioD),  lintt  make  their  api'ieanmce. 
Ten  days  after  the  complete  excision  of  a  papilla  circuinvallaiaof 
the  doj{,  tlie  area  of  removal  Is  reclothed  with  epithelium,  mid  ihe 
ihicUi  communicate  with  the  free  surface.  Twenty  to  thirty  ilovi 
later,  a  slightly  niised  and  more  or  less  rounded  elevation  of  xUv 
mucosa  is  discernible,  analo^us  to  Ibe  repnMlut*^!  elevutiuns  <if 
the  foliate  orjiian.  At  the  40th  day  (in  a  single  iudtjineo  only)  a  few 
taete-bulhH,  tutuated  ut  the  lateral  margin  of  an  elevation,  were  seen. 
The  outer  encloHing  wall  of  tlie  trench  is  not  reproduce*],  the  newlv 
formed  papilla  having  the  characters  of  the  fungiform  ty^w.  Foh 
lowinp  section  of  the  ^;loss^J■plluryn^reH^  the  pai>illae  are  chanifcd 
but  ehuihtly,  but  the  taste-hulba  beuin  t-  -  cgenerate  w  ithin  'S-i  bonnt. 
The  taste-cells  are  lirbt  destroyeil,  disappeariiiR  ci->mplett'ly  by  the 
6th  day  ;  the  supporting  cells  8*>on  after  undergo  alruphy,  and  by 
the  *JSth  clay  no  Imllis  are  visible.  jXt  tlie  7t»th  day  after  the  division 
of  the  norvea,  bulbs,  in  various  stages  of  furmation,  wertt  seen ;  Imt 
by  the  2(1Iith  day  their  development  was  atill  incomplete.  Griflini 
re|eeta  the  theur>*  of  direct  continuity  between  nerve-fibreii  and 
epithelial  cells.     He  asserts  that  reproduction  nf  the  papillae  after 

their  partial  or  complete  removal  always  takes  place.     Tt:     

duelion  of  the  tH**te-bnlbB,  following  the  removal  >.>i  a  papj; 
section  of  the  gloAso-pharyngeal  nerve,  is  effected  in  tht-  i   _.         j 
way:  The  axisoylinders  of  the  ilivide*!  nucleated  nerve-iibrejiirc 
regenerated  and  penetrate  the  epithelium  ;  active  proliticati(^n  "f  \hf 
adjacent  epitlicUal  cells  then  occurs,  the  latter  nrraofzing  1 1 
around  the  iuterepithelial  nerve-fibrils  and  forming  the  !-> 
colls  of  the  bulbs.    This  reitearch  of  Oritflni,  althouph  sti 
plete,  is  a  valuable  conlributiun,  not  only  to  our  knowh- 
taste  organs,  but  also  from  its  bearing  upon  certain  liiyto;;^-:; 
morphological  questions.    The  rcpultj*  nttainwl  by  him,  rt*p 

the  ori(?in  of  the  taste-bulbs,  are  in  the  main  very  ilifferenl    ^ 

those  reached  by  such  observers  as  Ranvier.  v,   Vintfichgao  snd ' 
Hnnig8chniied.     GrilTinl  has  likewise  made  a  tiimilar  exi>erituental 
study  of  the  organ  of  smell,  the  nioti>rial  end-plnte  of  I  he  muscJ*-- 
flhre,  and  the  retina  of  tlie  lower  animals,  the  results  of  whii'li  have 
not  yet,  I  believe,  been  published.  F.  TucKxiuuL3>. 

Bine  V'(MTiehtunff  tur  yaThenmi$rJtHnff,  tur  Diagnotd  dtr  Ifarhenblmd- 
hfit  und  tur  Utxtenuehuns  d#r  Oontra$ter»eh*innnff9n.  E.  BxKlxc. 
Prtijger'a  Archiv,  Vol.  42,  p.  119. 

This  j>1anof  Herintr's  for  color  experiments  has  the  merit  of  grtut 
simplicity.     A  dark  room  is  provided  with  a  reetiintfular  hole  in 
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a  window-flhutter  in  which  two  frames,  which  OAn  be  filled  with 
(lifTercjit  foloroci  glimsoK,  ttiovo  ii|>  nml  down.  The  frames  are  only 
tiircr-sule*!,  so  that  the  aiijuwiil  t-Jj^es  of  the  jiieres  of  ylast*  may  be 
irx»i.'lly  i'onti(:uous.  If  one  fmmo  contains  blue  jjlasH  and  the  other 
the  comi>Ipinoiitary  yellow,  a  »tieot  of  paper  thus  lijriited  up  will 
appear  white.  It  m.  of  (vmraL*,  nei*et*fiary  that  a  lino  drawn  from  anv 
point  of  the  pa|ier  toi^vpry  point  of  the  glass  should,  when  prodnet>G. 
Btnke  the  evenly  illuminated  fifcy  ;  to  thin  end  the  window  muet 
fact'  the  north,  or  else  the  room  can  onlv  be  uHcd  on  a  cloudy  day. 
Since  exactly  comploraentary  colored  |rfa**es  are  not  eaxily  to  be 
obuiineil,  it  will  usuallv  be  necessary  to  take  three  colort*  to  make 
whito  liEht ;  thus  if  a  yiven  hhu;  and  yellow  make  a  greenish  white, 
then  half  of  one  frame  (which  ia  twice  as  lonjj:  ac  the  oiH;ninj;)BhouId 
l>e  fitteil  with  rerl  plaRS,  and  enough  of  the  rivl  Khoulu  be  shaved  in 
to  make  Iliu  najjer  exactly  white.  An  exact  white  ennnot  of  course 
l>ediHtinguiiined  from  a  pale  color  unless  part  of  the  jxiiwjr  ih  ligbtefl 
up  by  white  Muht  from  another  0[>ening  and  protected  from  the 
colore*.!  rays,  To  get  the  blackest  noesible  background,  the  paper 
may  bo  susjKinded  across  n  larger  hole  which  looks  into  a  black- 
lined  \m>x. 

To  test  for  color-blindnen,  a  rod  ia  put  up  at  such  a  dintance  from 
the  window  that  (if  the  glaaaea  are  red  ami  white)  the  red  and  the 
subjectively  greeu  shadows  are  aide  by  side  on  a  pa|jcr  iust  big 
enough  to  reoeive  them.  By  cutting  off  some  of  the  white  light  by 
tneana  of  a  piistelxjard  elide,  the  two  shadows  are  niaile  of  the  name 
degree  of  brightness,  and  to  any  one  who  is  completely  red-blind 
they  will  lofik  exactly  alike, — it  makes  no  difTcrcnce  what  color  he 
pronounces  Ihetn  to 'be.  The  copper-red  glass  of  cximmerce  will 
UMually  need  to  have  a  little  blue  mixed  with  it  to  produce  the  color 
which  he  ih  completely  blind  to. 

The  advantage  which  Huring  claims  for  this  plan  over  that  of 
rotating  disks,  aside  from  \U  simplicity,  is  the  greater  constaney  of 
the  cohirs  that  are  produced  ;  paper  varies  more  in  c<jlor  than  gliiss. 
and  its  color  chiuigcti  more  with  differentdetrrees  of  illumination.  The 
plan  is  particularly  well  adapted  lo  experiments  in  cent  ru^t.  The  sub- 
jective color  is  extremely  vivid  and  beautiful,  sometiines  even  sur- 
paAsing  the  objective  color.  Th«  chief  obj«'ction  to  Uering'B  view 
that  simultaneous  contrast  i«  a  physiological  effert  and  not  a  mere 
illusion  of  the  judgment,  is  that  the  contniat  ia  not  greater  with  a 
greater  intensity  of  the  inducing  Held.  But  Hering  says  that  with 
this  arrangement  the  contrajtt  i«  greater.  He  first  puts  up  a  red 
glasR  and  a  colorless  glass  with  a  Hhndow-cat«tinu  rod  in  front  of 
them,  and  iln'n  iie  covers  the  colorletw  gl«.sf<  wilii  ahcets  of  tissue 
paj»er  until  the  contrast  green  reaches  a  maximum.  He  then  druwa 
out  the  rcfl  glass  and  pushes  it  back  gra<lually  ;  as  he  docs  so,  the 
contrast  green  ^rows  stronger  and  stronger.  It  soenis  to  us  that  the 
reasoning  here  is  not  ^^nite  conclusive.  It  is  merely  shown  that  the 
degree  of  gray ness  which  suits  u  certain  degree  of  rt^dnegs  V)eftt.  ia 
in  turn  best  suited  by  that  particular  degree  of  redness.  In  other 
words,  chfK>se.  out  rif  all  poiwiltle  graynesws.  the  one  that  gives  the 
l>est  effect  of  contrast  with  a  certain  redness,  then  no  other  re<lnes» 
will  give  so  goo<l  an  elTect  of  contrast  with  that  particular  grayness. 
It  is  nut  shown  that  a  more  saturateil  green  Mould  not  tx-  pnxhiced 
with  a  difTeront  redness  and  a  *lifferenl  grayneas  (thoupb  experi- 
meuLs  which  he  has  not  described  may  have  enabled  him  to  infer 
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Been.  This,  however,  does  not  fally  represent  the  time  needed  to 
recognize  and  name  a  letter,  hcPAtiFe  ihc  name  of  tlie  first  letter  waa 
being  aiitomatirailly  pronounced  at  the  tiniw  that  tiic  second  loiter 
was  cominp  int(.'  recocnilion  ;  the  full  process  is  alwut  0.!  g.  lonuer. 
When  tlicslii  wasatilT  longer,  the  ovtirlattping  process  was  extcndc<], 
and  while  the  Ur«l  \v:in  bciiip  reuoKnizod,  uevenil  Ictlt-ra  were  going 
through  the  preliminary  i<tnge«.  Kome  subjects  were  assiBled  b^ 
having  as  many  as  five  ruttcrB  in  the  (ichi  at  once.  When  the  slit 
waa  ahortcncfl  Instead  of  lengthened,  the  limes  are  longer;  greater 
concentration  of  the  attention  was  neccusary,  and  the  overlapping 

firocvss  did  not  take  place  bo  readily,    ('ounting  letters  or  dot«  took 
onger  than  naming  the  lettrfti,  Imt  was  sliortcned  if  they  were 
groui)ed  by  twos,  or  Itetter  still,  by  throes. 

In  the  i*econd  series  tho  subjccta  read  connected  and  unconnected 
letters  and  words,  and  the  time  for  a  fijctMl  number  was  taki'ii  with 
a  pocket  chronometer.  Reading  as  fa.st  oa  possible,  it  took  alKuit  twice 
88  long  to  read  unconnected  words  as  connected  ones,  that  is,  about 
0.25  s.  per  wor<l,  whicli  is  about  the  same  as  for  ordinary  reading  of 
connected  wonls.  The  reading  of  connects.!  letters  and  words  scorns 
|o  Ix'  facilitate<i  by  an  overlapping  of  processes  like  that  in  the  first 
ijperies.  I M.-; connected  letters  were  read  a  little  faster  than  discon- 
liectctl  words,  and  Latin  faster  thanOcrmart  leliers.  Tho  time  per 
word  for  K»0  connected  wonls,  read  as  nipidlv  as  possible,  was  for 
Dr.  Cattell  himself:  English  (i.i:iS  g..  French*  0,1«7,  German  0.250, 
Italian  0.327,  Ijitin  0.4:i4,  Greek  0.484,  following  the  onler  of  hia 
familiarity  with  those  langiiages.  It  took  about  twice  as  long  to 
name  colors  and  pictures  as  wurda  and  letters,  the  extra  lime  seem- 
ing to  be  spent  in  hunting  for  their  names,  which  in  the  case  of 
letters  and  words  come  of  llienisclves. 

{2)  With  the  inertia  wliich  continues  st^nsation  every  one  U  familiar 
in  the  form  of  iifter-imai^es,  but  tliat  which  binders  its  beginning  is 
notof  commoD  observation  and  has  been  little  studied.  It  is  the 
lime  renuired  for  the  overcoming  of  this  Utter  kind  of  inertia  that 
the  author  has  measured.  The  iii.strnmeut  used  was  the  gravity 
chronometer,  which  is  e.-^senlially  a  device  for  letting  a  screen  wltn 
ahorixtMilid  slit  in  it,  fall  in  front  of  the  object  that  is  tn  give  the 
stimnhis.  Before  and  after  tho  fall  the  ohject  is  hi<idcn  ;  it  is  seen 
while  tlie  slit  juij^ses  over  it.  A  slit  1..3  mm.  wide  curreshondeil  in 
these  exj'eriments  to  0.001  s.  The  objects  were  colored  surfaces, 
letters,  and  Crerman  and  Knglish  words.  The  illumination  wa« 
lamplight  or  that  of  the  clear  sky.  The  colors  were  red  (rather 
dark),  oranj^e,  yellow,  green,  blue,  and  violet  (slightly  red).  In  show- 
ing these  by  nienns  of  the  chrnnomeler.  a  length  of  time  was  found 
st  wliich  eat'h  cotd<l  be  distinguished  from  a  corresponding  shade  of 
gray,  about  nine  times  in  ten.  Seven  subjects  with  sky  illumination 
gave  averav'e  times  as  foUuws,  the  unit  being  O.ftTil  s. ;  red  1.28, 
orange  0.82,  yellow  0.00,  green  1-42,  blue  1 .21 ,  violet  2.32  ;  the  shortest 
of  all  being  il.tl  for  orange  and  yellow,  and  the  longest,  2.75  for  violet. 
When  the  first  stimulus  was  followeil  immediately  bv  a  second 
(white,  oraii>;e,  and  hhio  were  tried),  thetiniea  reipiired  Vor  the  first 
to  produce  its  sensation  were  longer.  With  lamplight  the  times 
were  also  longer,  and  the  order  of  tiutcknitw  cluinge<l.  The  five 
grades  of  larnpliKht  tried  seem  to  justify  the  general i/al ion  that 
"the  time  colored  light  must  work  on  the  retina  in  order  that  it  may 
be  seen  increases  in  arithmelrical  progression  as  the  intensity  of 
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the  tight  decnasw  ia  ceocMtrkal  wofication-*^  Tlie  les^lh  of 
farlettmuid  vocds  mflers  wttli  Uke  <be  bxmI  kiadof  tji«CI^ttlB«r 
Gwinmfi%«ad  lor  iiufd»«iih  thrirleaglli.  LpOossibd  wtmbta^w 
of  th«  sne  of  the  bodjr  of  thk  **y^*^  wcte  naid  oonccUy  haU  m§ 
tuDcat  frDn0^1s.loO.OOfl7ft.  TbataBefcrvovdBvaaiaMnecaMi 
CTeo  ili'.H*  r  ih&n  for  lettns.  A»  before,  the  effect  of  as  iiw4i- 
stelY  '  timaitu  vvHo  leacthre  tb«  time  needed  for  aeeiag 

the  k;  word,  bot  if  it  dU  m<  fotk>v  within  O.OBS  m,  iu 

effect  niui  rv>iucs:^l.  Tb*:'  tixoee  needed  to  see  coktn  and  Wtten  rr^ 
n»ent  oot  ooly  the  infrtia  of  the  rciina,  bat  also  that  of  the  brant . 
at  IcBBt  it  DMv  beaa^iaeedthataliMiiIiacttncoatberetnttfara  ' 
time  ilo  tiToaoBe  oaae  cfltad,  wluehr  hmrevcr,  doea  net  wtaA 
scionsneea. 

Sonw  experimeaia  were  alao  Made  oalhepvf»of 
Beta  of  from  four  to  flflaen  dMrtpemadictiUrliBct  wereaham  fto 
O.OI  It.  t>f  the  eight  perKiiia  trien,  tiro  coaid  girr  raerBClly  the 
numlier  teva  up  to  e^Lx,  two  op  to  fire,  three  op  to  toor.  and  amt  mat 
ao  many.  Tried  in  this  way,  graopa  of  kowa  are  haidtr  ta 
than  groopa  of  fi^oreB,  hecauae  tw  eooibtnaCios  of  %}Mea 
wholly  atnusge  look.  A  smaller  Boiaber  of  woeda  eoold  be  nmi 
than  ain^e  l^uen ;  onl^  half  a«  maav  dMeomeoled  »»  nuBairtiii 
words ;  and  onW  one  third  aa  many  duoanneded  leCteia  aa  luMai 
in  Tord«.  In  tbeae  experimenta.  especially  in  the  laat  posp.  the 
indiviilual  differences  ^f  Ihr*  f^bjerts  were  oonaidenble. 

{3t  I»r.  CatteU's  ev;  '  only  to  vmriadatia  ia  tha 

inteoAity  ofli^^itau'l  \  grades  of  li^dit  were  made 

by  putti'njr  smoked  glafr^  i>i-turt'  a  tTvissn-T tobe, correapottdtBgigHjja- 
IfvelytoSlo.  123,  S3,7and  1  when  the  full  Iwht  waa  oottslad  aa  HBL 
Two  pa^ce  of  hii^ej*  intensity  were  made  by  pattinc  leneea  bilaia 
the  tnbe.  bat  Uieir  relative  intensity  coold  not  Ue  fixed.  On  iha 
bans  of  IGO  readjoite  on  each,  reaction  timra  wcr?  f;>Qnd  Taiyiag 
forB.fromO.aOSB.iiitbtfaefainteatliiEfat.t  'lebrigbeiC 

and  forC.  from  (t.2?>l  e.  lo  0.12Ss. :  to  the*-  ^othor  doei 

nut  attach  an  abaolnte  aocnracy.  the  im^x  nam  t>omi  bmng  tfaelr 
relation.  The  decline  took  place  with  every  tncreaae  of  imeMty. 
exceptoncefr>r  B.  FooTgn  '"-^  ■■'  -^xtrical  stimulation  were  reacted 
to  in  limes  from  D.lB£a.  U-  -  B.  and  0.164  s.  lo  fMSl  s.  for  C. 

the  decline  being  aa  beff'^  -     ds  the  exception  uf  one  for  B., 

wherv>  p4?rliape  the  very  violtruce  «f  the  etimulus  caQ«ed  a  retarda^ 
tion  of  tlie  reaction.  On  coDtlnuiae  the  experiments  to  more  ooa^ 
nlit^fltc^i  prooeasea  wHh  gradee  of  licht  oorre^^ding  to  315.  SS,  aad 
1.  the  ex perimentera  found (fRTing  tAe  figima  w  theorderof  iafeBari- 
ties  from  the  greateat  down)  aa  follows: 

Perception  time.  B.  0.<H98..  0.075s..  O.lOOs.;  COjOSSa.,  0.1l9a^ 
O.lHs. 

WUl  time,  B.  0.049a.,  0.027 e..O.030a.;  C.  0.a82a.,  O^OflOa..  OJma. 

T)U  Efect  of  />Hf«  Ale6\tA  mt  iKe  RMCtion  Time,  itUK  a  DeteHpUvnjf  • 
3rte  ChrviMteopi.  Joacpu  W.  WAnaiic.  M.D.  Journal  of  Vhf- 
siotogy,  Vol.  Vm,  No.  6. 

It  must  have  been  disappotntinff  to  the  experimenter,  aa  it  cer- 
tainly is  to  the  reader,  that  thin  fully  repurted  etodv  ahoold  have  led 
to  such  insifcnificant  results.  After  more  than  eight  thousand  reac- 
tion-times  Uken,  the  concluaiona  are  acarcely  more  than  probabUi- 
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ties,  among  which  these  seem  to  be  tho  best  Bnpport«d,  nameljr,  tbiU 
alcohol  favorft  chanice  of  the  average  reaction  time  from  its  normal 
amount,  and  that  there  seems  to  I'O  no  ruriHtaiit  aiij  (Urect  counec- 
tion  between  the  reaction  time,  either  "  in  iiuantity  or  in  ipuility," 
and  the  taking  of  alcohol.  These  exj>eriinonttf  wore  ma*ie  U'f'oro 
attention  hod  been  called  to  the  distinction  between  what  Wumll 
calls  moti>r  ami  HeiiHory  reactions,  tliat  is,  between  ll»o«e  llial  are 
atomatic  nml  those  (di-itinctly  slower)  that  are  accomiMinied  by  full 
jTchic  proeetwes.    The  lijiiire's  fouml  for  the  normal  reaeliumn/from 

ISfltBe.  to  0.2^018,,  would  iimrk  them  as  of  the  intermeduite  or 

mixed  claw  from  which  uncertain  results  are  apt  to  follow.  The 
action  of  the  stimulant  in  inelininp;  the  suhject  toward  the  motor  or 
Knsory  form  of  reaction  is  not  known  ;  it  may  differ  fiT<ni  subjivt  to 
subject,  or  even  wil  li  the  same  Hubject  at  dilTefent  times.  Absolutely 
irreproachable  experiments  on  reaclion-timpsare  not  easy  to  v-arry 
ont.  and  certnin  conditions  of  oxpcrimcnt  |ierlia}w  have  been  too 
little  rejranied  in  these. 

The  new  chronoBcoi>e  described  is  an  improvefl  form  of  the  Kxner 
Neuram<ebiraftter  (pKychodometer  of  Obersleiner)  designM  by  Trof. 
H.  F.  Bowditch.  In  both  inslrumenls  the  time  meannremenl 
depends  on  tuning-fork  vibrations ;  in  the  earlier  one  the  fork 
carried  the  writing  point,  ami  a  smoked  j>liite  was  moved  beneath 
it;  in  the  new  one  the  fork  carrier  a  smoked  card  and  is  drawn 
backward  ;  the  writing  point  is  fixed,  except  as  its  movements  are 
controlled  bv  an  electro-magnet.  A  chief  advantage  of  tlie  new 
instrument  is  that  the  subject  of  experiment  can  oe  placed  at  m 
distance  and  out  of  the  rnnge  of  any  disturbing  noise  from  it. 

ExperimentM  on  Tetanus  and  th«  Velocity  of  the  Contraction  Wan  in 
S/ri'ite'l  MtiticU.  John  I*,  Casii-bkix.  Sludiesfrum  the  Biol.  Lab. 
J.  U.  U.,  Vol.  IV,  No.  3. 

The  muscles  experimented  on  were  the  neck  retractors  of  the  ter- 
rapin, their  lenjith  and  character  making  them  unusually  appro- 
priate for  such  work.  The  author  set  himself  to  determine,  tirst, 
the  least  number  of  stimuli  per  second  required  for  tetanus,  niid 
second,  the  rate  of  transit  of  tlie  wave  of  contraction.  The  curar- 
i»e<l  muscle  at  4°  C.  loaded  with  alwut  8  gr.  and  stimulated  by 
an  induction  shock  once  per  second,  showed  tetanus  ;  at  if°  five 
shocks  were  required,  at  21"  twcnty-Ilve,  and  al  28°  thirty-four. 
The  curarized  gastrocnemius  of  a  frog  at  254"  re(|uired  thirty-seven 
stimuli  per  second,  ten  more  than  the  Inchest  figure  before  given  ; 
ft  difforence  due,  in  the  opinion  of  tho  author,  to  the  .sennit  ivi-ne«s  of 
the  njiporalii«  tiBcd.  The  cliaracter  of  the  muscle  ilseff  is  ulao  a  fac- 
tor ;  iti  intluenct'  is  tiiusgeneriiiized  :  "the  more  extensible  a  muscle 
is.  the  fewer  stimuli  per  second  will  suffice  to  tetanizc  it."  In  viirv- 
ing  the  strength  of  the  stimuli,  it  was  found  that  those  which  single- 
were  too  slight  to  produce  contraction  might  result  in  tetanus  if 
repeated  with  suflicient  rapidity.  The  rate  of  projingatinn  was  found 
to  be  from  2  m.  to  2.02  m.  |>er  second,  with  a  rapid  decline  through 
fatigue  (.and  an  increase  with  increase  of  load).  As  regards  the 
direction  and  rate  of  stimulation  between  the  electrodes,  the  experi- 
menter found  that,  except  when  very  strong,  it  starts  from  the 
cathode  and  goes  toward  the  anode  at  a'rate  much  greater  than  else- 
where la  the  muiK:le,  as  high  in  fact  as  13  m.  i>er  second.    Some  of 
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the  tonal  appBratUB  of  the  cnr.  It  was  further  proved  that  a  series 
of  short  anu  sharp  Bounds  likcthtwenf  ft  watchman's  rattle,  provided 
ftll  extra  aft'oiupaiiyniy  wiunds  were  fully  damped,  could  he  as  rapid 
OS  0(*fi  or  more  iicr  second  fcwefore  protfiicijic  an  even  tone.  The 
corre9i>i)ndin(r  porta  of  the  ear  leap  into  vibration  at  the  lirHlimpulae, 
and  ap  ijwicklv  Bubaide.  Thia  inakea  posaihle  a  wide  ruiiKc*  uf  untonul 
Aonsations.  it  tone  arines  rromeoniinnoiiH,  evwn,  and  regtdar  Btimu- 
lation,  noifie  ari«eH  fmm  ahorl,  irre^rular  and  suddenly  var>*in|j[ 
stimularion  ;  uml  the  two  classes  of  sound  pass  into  one  another  by 
inf)cnt>ihk'  gradations.  The  coin])lex  noi&cs,  nmtling,  hiHshiu,  blow- 
ing, etc.,  can  be  reduced  to  noiaes  as  simple  as  tiiose  testetl,  differ* 
ently  combined,  varieil  in  qnality,  Intenfiity  and  rapidity,  and 
aero'mpanied  in  differinit  dejfree  by  true  tone.*  These  expenmenlH 
do  not  exclude  tlie  ]>otijsiDiUty  of  special  orjcana  fornoigo-hcarln^,  but 
they  9cem  to  make  their  assumption,  which  is  attended  with  ditli- 
cutites.  unnecessary. 

Ein  Kinegia^thefiiometer,  nebtt  einigen  Betnerkungen  uher  den  Mtudcd- 
ainii.     E.  HiTZia.     Neurol.  Centralhlatt,  May  1  and  15, 1888. 

The  kincain^sthesionieter,  less  formi<UbU'  than  it*  name  mlitht 
euaiest,  is  a  set  of  17  wooden  halls  for  testinf; "  rnviscle-sense."  The 
balU  are  about  7  cm.  in  diameter,  and  praded  from  -5*)  to  KK]  cts,  by 
JO'S,  from  lix»  to  3<10  by  -iO's,  and  fn>m  SOO  U>  lOW  by  lOO's.  For  use 
with  the  lower  extremities,  a  stocking  is  provided  "with  a  pocket  at 
the  heel  lor  the  reception  of  the  balls,  the  patient  lying  on  hist  hack 
during  the  experiment.  The  advantages  (jf  this  device  over  others 
mentioned  by  the  author  consist  in  its  eauy  and  Ri>eody  aj^pticalion 
and  in  its  portfthility.  Previous  mensurcnienls  cf  Ihe  lincness  of 
discrimination  are  ilfscngae*!,  and  one  tenth,  the  smallest  difference 
fur  which  this  apjinratus  is  adjusted,  is  taken  as  ab<>ut  the  limit  of 
euro  discrimination  with  the  upijor  extremities  for  normal  subjecta, 
and  thus  as  an  appropriate  sturtinp;  point  for  testing'  thone  whose 
»ensihility  is  binntcd  by  disease.  For  the  lower  extremitiea  the 
limit  i«  one  tenth  or  more. 

A  lur^e  portion  of  the  paper  is  taken  up  with  a  discussion  of  what 
ia  rejkliy  meiiMurcd  in  Ivnia  uf  this  kind,  and  {»nrticnlarly  of  the 
hypotbesis  of  a  special  central  Km/igiim.  The  author  is  not"op|)OBed 
to  such  an  hypothesis— in  fact,  does  notaeehou  vohmtary  motion  is 
to  be  explained  without  it— but  at  the  wime  time  dues  not  believe 
that  it  is  necessarily  a  conHcious  sensation,  nor  indejiendeni  of  the 
centripetal  sensations  from  nniside,  skin,  and  joint.  Me  utlds  an 
inlerestiriK  critiipie  of  arguments  pro  and  con,  together  with  three 
cases  from  wliicli  such  a  sense  mipht  hastilv  be  dcduccil,  but  which 
on  closer  examination  arc  inconrlnsive.  In  such  experiments  he 
con-«idera  one  measures  the  sensations  of  movement  in  the  meet 
general  meaning  of  the  word,  hence  the  name  of  his  in«iirument. 

Orundlinien  zur  Brfortehung  d«  HelUgkeiU-  %tr\d  Fitrbeu»innf»  dfr 
Titre.  Vitus  Qrauxa.  PraR,  Temsky  ;  LeipEig,  Freytag.  1884, 
pp.332. 

The  q«e«tion  of  the  color-sense  of  animals  has  been  put  into  a  new 
statie  of  dt'vi'lopniciit  by  the  adminibli-  cxperimeiitjd  work  of  Vlliis 
(Jraber.  His  investigation  lias  hardly  received  the  attention  which 
it  deserves,  and  iti^eeiiis  worth  while  to  give  a  aiuumary  of  his  reaults, 
although  they  are  already  four  years  old. 
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develop  new  ones  out  of  depreesions  in  the  akin.  One  is  reminded 
of  thci  cxfverimenU  of  Fontan,  In  whicli  a  hypnotic  subject  readily 
Borted  with  his  tiands  colored  wools  which  it  was  impossible  for 
him  to  Bcc,  thout:h  Xh&m  are,  of  course,  for  too  extraordiiiar)'  to 
be  acc^epteil  from  a  sinu:Io  instance. 

Several  qut'stlona  which  have  been  hotly  discussed  would  seem 
to  be  dctinitclv  disposed  of  by  GratK^r's  ex|«riiDents.  {a]  It  U 
plainly  establislieil  tnat  animals  have  a  color  sense.  Grant  Allen 
afflrmed  that  it  is  ver^'  rarely  that  animals  react  to  diJSerenccs  of 
color,  which  shows,  as  our  author  remarks,  the  danger  of  investi- 
eatinff  nature  after  a  jiurely  speculative  fashion.  (6)  Do  colors  look 
Uie  iiuimo  U)  animals  as  to  us?  To  those  which  ares(*n.sitivc  to  uUra- 
violet,  and  to  thot»f,  if  there  are  such,  which  are  insensitive  Uj  red, 
they  evidently  do  not ;  white,  and  every  other  color  which  is  not  o( 
BpL'Ctral  purity,  must  look  different  to  them.  As  regards  othen, 
there  was  never  any  ^ound  for  discussing  the  question  ;  there  is  do 
poHsibility  of  answennfi  it  one  way  or  tlie  other.  <e)  Magnus  and 
othurs  liiive  said  ttiat  certain  animals  which  have  no  cones  ta  tbe 
retina  must  l>e  for  that  reason  insensitive  to  colors.  It  is  now  plain 
that  the  color  effect  must  be  due  not  t<i  any  particular  morphological 
structure,  but  to  tbe  prt^sence  of  certain  chemical  substances  decom- 
posable by  light,  id)  Ttie  existence  of  colored  tlowers  and  fruits  Ib 
certainly  not  e««ntial  to  the  development  of  a  color  sense.  It  is  not 
even  true  that  llowcrdovino:  animals  have  a  more  highly  developed 
color-sense  than  others;  the  Mea  wliich  infests  the  dog  reacts  to 
much  tiner  color-differences  than  the  bee.  <«)  The  theory  that  tbe 
men  of  Homor'a  time  had  any  difliculty  in  distinguishing  colon  will 
have  received,  it  is  to  be  lioped,  its  deathblow. 

We  have  only  two  criticisms  to  make  upon  Grabcr's  work.  He 
does  not  give  suHitient  imj>ortance  to  the  fact  that  tbe  choice  which 
his  animals  exhibit  is  choice  of  a  plae^  of  abode,  and  that  they  might 
have  different  color-preferences  for  small  objects.  He  does  not 
seem  to  have  offered  liis  animals  the  choice  between  green  and  bine 
without  ultra-violet:  with  blue  with  ultra-violet  and  green,  they 
gave  very  marke<l  reactions.  C.  L.  F. 

Some  Ob»enatictu  on  the  Mental  Pouert  of  Sptden.  Georok  W.  and 
Elizabeth  G.  Packhau.  pp.  3B.  Keprinted  from  the  Joum^  of 
Morphology,  Vol.  I,  Ko.  2,  December,  1887. 

These  entertaining  ex|jeriments  upon  the  mental  powers  of  spiders 
extended  to  the  sense  of  smell,  their  hearing,  maternal  emotions, 
eight,  color-seiiHc,  feigning  death,  and  their  mistakes.  The  experi- 
ments on  the  sense  of  smell  were  conducted  as  follows.  A  glass  rod 
dipped  in  an  otjorous  liquid  was  held  near  the  insect,  and  its  motions 
observed.  These  experiments  were  checked  by  offering  the  clean 
rod  under  the  same  circumstance-s.  The  odors  used  were  essential 
oils,  cologne,  and  other  such  perfumes.  In  220  exnerimentfi  on  a 
numt>er  of  specJes,  but  three  species  were  found  that  aid  not  respond. 
The  responses  were  **by  various  movements  of  legs,  palpi,  and 
abdomen,  by  sbakin]?  their  web,  by  running  away,  by  soiling  the 
rod  anil  binding  it  up  with  web  as  they  would  an  insect  •  •  •  •  by 
approaching  the  rod  with  the  first  legs  and  palpi  held  erect,"  I'd 
loud  noises  most  spiders  gave  no  sign,  ttiougb  one,  when  on  the 
finger,  Jiunped  when  "bang"  was  shouted,  aad  erected   its  head 
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when  whistled  at.  Many  more  respondeii  to  tuning-forks.  At  the 
first  approach  somo  kinds  dropped  downward  a  distance  from  their 
webs,  out  seemed  after  a  time  to  learn  totti^re^'ard  the  fork  :  thoueh 
they  soon  forgot.  Removal  of  the  palpi  and  several  of  the  tegs  did 
not  long  interfere  with  their  r**acliiins.  These  (eata  failed  with 
q)ider8  that  make  no  weh;  hecauseof  a  difference  in  habits,  it  la  sug- 
gested. Still  it  might  be  queried  whether  the  perception  of  the  ini- 
pulees  of  the  air  by  touch,  or  from  the  co-vibrations  of  the  web,  were 
not  what  was  really  tested,  and  hadsomething  to  do  with  the  differ- 
ence between  the  web-making  spiderfi  and  the  others.  The  impulBea 
of  the  air  from  a  larj^e  tuninK-fork  can  be  distinctly  felt  on  the  nand. 
The  maternal  instinct  was  studied  in  the  rcadiDess  with  which 
females  of  the  apeciee  that  carry  their  egg-sacks  attache^!  to  them- 
Mlves,  would  reaccept  them  after  they  iiad  once  been  removed. 
Most  failed  to  remember  them  for  48  hours,  some  for  24.  A  spider 
of  another  species,  however,  resumed  the  care  of  her  c^x»  after 
being  away  from  them  and  her  web  for  51  hours.  The  sense  of 
sipht  was  tested  with  cocoons  also,  and  led  to  the  very  interesting 
result  that  spiders  that  are  used  to  seeinfl;  their  cocoons,  recognise 
them  at  a  distance  of  several  inches,  while  those  that  uirry  them 
attached  to  their  own  bodies  and  so  know  them  only  by  touch,  fail 
to  recognixo  them  by  sight,  even  at  very  short  distiincos,  hut  know 
them  at  once  by  touch.  The  spiders  Investigated  seemed  very 
partial  to  red-lighted  areas.  They  were,  however,  such  as  '*  are 
found  during  the  day,  running  among  dead  leaves  or  hiding  nriJer 
■tones  or  wood."  The  experiments  made  are  unfortunately  not 
fully  conclusive  :  for  the  differences  of  illumination  in  the  dinerent 
areas,  which  might  bo  suppose'd  to  influence  spiders  of  such  habits 
considerably,  were  apparently  not  taken  into  nceountj  and  a  negative 
conclusion  as  to  temperature  was  drawn  from  the  disinclination  of  a 
single  specimen,  bimded  with  parafine,  to  change  the  places  in 
which  he  was  set  4lown.  Feigning  of  death  differed  much  in  differ- 
ent ojiecies;  210  experimentsonl9speciea  were  made.  Most  spiders 
do  not  instantly  become  still,  nor  remain  absolutely  motionless. 
They  showed  nothing  of  a  cataleptic  condition,  and  were  not 
insensitive  to  pain.  Keeping  still  in  one  place  serves  the  double 
purpose  of  rendering  the  insect  less  conspicuous,  and  keeping  it 
where  it  can  eiisily  find  its  way  back  to  its  web.  Running  and 
jumping  spiders  whose  dependence  for  escape  is  in  their  agility, 
show  this  instinct  poorlv  developed  or  not  at  all.  The  coeoons  of 
other  genera  or  pith  balls  could  be  palmed  off  on  some  for  their 
own  cocoons  (though  when  a  cocoon  and  a  pith  ball  were  presented 
at  once  they  chose  the  first),  and  one  even  accepted  a  lead  shot 
covered  with  web,  much  to  the  discredit  of  her  muscle  sense. 


III.— HYPNOTISM. 

BinigM  iiber  Sufffjeeiion,    Ermst  Jknurassik.    Neurol.  Centralblatt, 
May  15  and  Juno  1, 18S8. 

The  subject  of  the  experiments  described  in  this  psper  was  a 
woman  of  twenty-seven  years  who  had  added  to  a  family  nlstor^  of 
suicide  and  apoplexy  a  personal  history  of  convent  life,  seduction, 
theft,  three  years  and  a  half  in  men's  clothing  and  occupations,  jail 


Y18 


PflYCnOLOGIOAL    LITBRATUBB. 


&dO  hospitAl  residence,  and  major  hystero-epilepfly.  She  wae  as. 
thesic  on  the  right  sUlv,  and  the  vistiHl  fleMs  of  both  eyes,  CAperia 
th«  rij.'ht,  wtire  reduced.  She  was  livpnotizable  at  a  worrJ  and  vs. 
o(>en  to  flijflrerttion.  She  showed  all  the  rommon  halhidnatioa  . 
follower!  EHij;jf(.*sliori(*,  mado  in  the  hypnotic  condition,  after  awaken- 
ing, without  memory  of  the  Buggention  ;  conid  in  the  same  waybs 
made  U*  cease  breathing  for  from  2^  to  |H  minntes.  or  to  become  tin* 
hypnotizablc.  But  the  moat  interesting  experiments  were  with 
sutofCMted  burning.  Besides  being  blistered  with  filter  mper  and 
burned  with  a  paper  box  so  as  to  take  three  weeks  in  tno  healii^ 
and  U'nve  a  Kcar,  when  a  notched  ring  wa»  appHe^l  to  her  left  arm  a 
completely  correspond inj:  hIist<T  appeared!  on  the  right  A  letter  K 
stamp,  such  as  is  used  in  marking  washing,  was  pressed  for  hot  iron 
upon  her  left  shoulder  without  her  having  seen  it.  and  a  blister 
developed  on  the  corre8pon<lini!  point  of  the  right  shoulder  repre- 
senting the  form  with  Cfinsidcrable  exactness,  Init  reverttd  u  in 
mirror-script.  Another  exi)erin)ent  of  the  same  nature  was  as 
follows :  A  letter  •/  was  drawn  on  paper,  shown  to  her,  and  pressed 
on  her  left  arm  ah  glowing  metal.  This  letter  wae  trviaferrcd,  Int 
not  reversed.  Experiments  with  the  magnet  were  very  sueoefisful  lo 
far  as  transfers  were  ooncerned,  but  the  author  cout<r  not  conrinoe 
himself  that  the  effects  were  due  to  magnetic  infiaence.  The  ex- 
periments were  executed  with  great  care,  and  what  the  author  had 
partly  in  mind^  namely,  Ihnt  well  developed  hypnotism  is  not  a 
local 'phenomenon  of  France,  is  onmistakably  demonstrated. 

After  recording;  the  experiments,  tlie  autlior  gives  his  theory  of 
the  psycho-phvBicH  of  hypnotism  and  suggestion.  His  view,  thf 
rca.«ton8  for  which  were  dct  forth  in  an  earlier  paper  (/*«?  t  hjfpnonuM: 
Arehitti  de  Ncuroloffie,  ISSti),  is  lliat  the  hypnotir  sleep  ia  caused  by 
a  cessation  or  limitation  of  the  associative  functions  of  the  hmin. 
When  awake  there  is  constant  associative  action  ;  we  cannot  111U7 
long  upon  one  idea,  but  in  the  hypnotic  state  there  is  little  or  nooe 
of  that  action.  A  stimulus  then,  instead  of  starting  a  train  of  idesi* 
acts  with  ooncentratHd  force  upon  the  limitiil  area,  the  snggnsted 
idea  is  conceived  with  great  force  and  clearness,  and  |>er«isls  Tike  a 
cataleptic  poetnre.  The  author  follows  the  Nancy  school  in  making 
sugcrestion  cover  everv  kind  of  hypnotic  experiment. 

The  oxplanation  o^  transfer  is  not  easy,  though  it  probably  has 
aOliiities  with  hysterical  hemi-ameMthesin.'  Its  connection  with  sug- 
gestion is  shown  In  the  letter-burns  above,  where  the  letter  known 
only  by  touch  was  symmetricAlly  rcverseii,  and  the  one  seen  wm 
transferred  without  reversing.  The  case  gives  an  uncertain  souixl 
for  the  curative  effects  of  hypnotifim,  for  though  the  seizures  becamf 
lews  freijuent  and  coulil  be  cut  short  in  the  premonitory  stage,  or 
even  prevented  for  considerable  periods  by  suggestion,  the  relief 
was  not  perfect.  During  a  period  of  several'  months  when  i^e  wt» 
little  hypnotized,  the  patient  underwent  a  change,  increased  is 
weight  and  ^rew  worse  in  behavior,  and  evidently  enterwi  upoa  a 
different  i>prio<l  of  hercycle.  She  still  served  to  show  in  a  mechaniol 
way  the  earlier  and  frequently  rcpeate<i  experiments,  but  she  wu 
less  susceptihh!  to  new  suggestions,  and  reniLanlf  reii  what  bappeot^ 
when  she  was  hypnotizetl.  The  reason  for  her  change  in  this  par- 
ticular, the  autlior  Bnds  in  the  illasionary  feelingH  that  »jKai<«acd 
her.  The  associations  to  which  they  corresponded  could 
loosened  by  suggestion. 
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Sinige  iherap6uti»che  Verauche  mil  der  SypHote.     SrESLiNG.     Neurol. 
Centraiblatt,  Juno  I,  July  1  &nd  15,  1888. 

Dr.  Sperling  hnn  applied  hypnotism  in  a  number  of  aiecs  with 
good  rcsiilU,  and  in  tiieso  ttrticle!)  de.siTibey  e'l^zhX  of  them.  Half 
were  of  hyetoro-epilenfly,  two  more  of  hystorioal  paralysis,  and  the 
last  two  of  hvBtvria  in  connection  with  the  after  elTectA  of  miliaria 
and  tyiihus.  The  first  cane,  that  of  a  young  man,  \a  particular Iv 
intere«tint;.  He  came  under  observation  in  September,  1887,  with 
well  marked  tit^.  Iliw  heredity  was  cood  and  the  dldeftM  of 
traumatic  origin.  Electrical  trejitmcnt  had  to  be  i^ven  up  after 
a  sinjile  anplic^UinHf  and  hypnotizing  was  trietl  ««  an  exi)eriment. 
He  proved  very  auaccptiblc  to  sug:goation  and  showed  improvement 
at  once.  Thehvpnotizing  was  followed  up  with  other  vi^orons 
treatment,  and  though  lie  relapsed  three  tiroes  from  Bufficientcauaes, 
by  the  first  of  January,  1888,  he  was  recovered  and  at  hia  T>lace  as 
head  bookkeeper  of  a  large  businesa  Uoubc.  The  jmrl  played  t)y  the 
hypnosis,  which  waa  produced  about  eight  times  only,  was  the 
prevention  of  the  fits,  thus  paving  the  way  for  other" troAtment. 
The  change  which  it  made  seems  to  have  been  the  substitutiun  uf 
l^hter  eiiuivaleiits — at  least,  several  attacks  of  ditzine«a  and  faint- 
ness,  and,  later,  two  of  griping  and  dinrrhuia,  were  so  regarded  by  the 
doctor.  The  next  case  was  of  a  married  woman  whose  Uni  seizure 
followed  the  relation  of  a  horrible  incident  to  her  when  in  a  state  of 
nervous  exhaustion  following  <^uld-birth.  The  disease  later  became 
chronic.  The  third  was  a  young  woman  of  neurotic  heredity  who 
suddenly  fell  in  u  fit  on  the  street.  With  both  tliese  the  conditions 
of  home  life  were  such  as  to  continue  the  diftoaae  rather  than  favor 
its  cure,  but  the  gowl  effects  of  hypnotic  treatment  were  clear, 
especially  in  the  last,  where  i)ractically  no  other  remedy  was 
emphjyetl.  The  fourth  caae  was  under  treatment  for  too  short  a 
time  to  count  for  an>'thing  except  an  experiment.  In  the  fifth  and 
sixth  the  treatment  was  apjMirontly  completely  siicccHsfnl,  and, 
perhaps, as  far  as  mere  functional  diitturbance  wa«  concerned,  in  the 
sevonth  and  eighth.  The  author  does  not  hold  hypnotizing  for  a 
panacea  ;  it  has  fuileil  in  many  cuseu,  though  he  hot*  not  reported 
all  in  which  it  ho.'i  been  boneficirtl.  And  even  if  it  jiliould  prove  to 
accomplish  only  a  toinpornry  relief,  or  one  U>  be  completed  by  other 
remedies,  it  is  not  an  unimportant  gain  to  therapeutics.  In  summary 
of  his  prcaiMit  views,  he  aavs  that  the  systematic  use  of  hypnotism  is 
jUHtitied  as  a  last  resort  ;  tftat  its  uve  either  in  treatment  or  investi- 
gation belongs  to  the  physician  ;  that  the  therapeutic  effect  depends 
on  a  ri^ht  knowledge  of  the  diseafte,  on  the  way  of  hynnotiiiing  and 
suggesting,  and  on  the  [personal  influence  of  the  pnysician  over 
the  patient ;  that  definite  rules  cannot  be  made  for  itsappHcation. 
but  that  when  rightly  applied  it  is  not,  in  his  experience,  followed 
with  bad  conaequences. 

Vhjfpnotimns  ei  V ^xoU  de  ITanejf.    Bbbnubim.    Revue  de  I'Hypno- 
tisme,  May,  1888. 

This  article  is  a  brief  and  definite  statement,  bv  one  of  ite  leaders, 
of  eight  of  the  distinctive  pi:)int«  of  the  school  of  Nancj*.  The  i>olntA 
are  in  snbfltanco  as  follows:  1.  They  do  not  find  Charcot's  three 
Htages,  or  any  other  phyeiologicAl  phenomena,  without  conscious  or 
uncon.sciouft  suggestion,  and  do  tlnd  tliom  with  suggestion.  2.  Hyi>- 
nusis  of  U*  fframs*  hy»tiHqu€«  is  the  same  as  with  other  subjects. 
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3.  Hydteris  ia  not  good  XDBterial  for  the  study  of  hypnotism.  4.  The 
hypnotic  state  is  not  a  nenrosis  ;  ita  phenomena  can  be  produced  in 
normal  slcej)  with  many  subjects.  6.  This  stat«  u  not  peculiar  to, 
nor  nturo  easv  to  produce  with  the  neuropathic  than  with  others, 
ti.  The  school  docs  not  hold,  as  has  been  said  of  them,  that  all  sob- 

t'ecta  in  the  somnambulic  state  are  pure  automata  and  controlled 
ly  the  will  of  the  hypnotizer.  7.  All  processes  for  inducing  hypntf- 
tikm  reduce  to  suggestion  ;  and  finally,  S,  suggestiun  \a  the  key  of 
every  hypnotic  phenomenon. 

Ds  VoTmlogu  entre  Vftat  hypnotiqu«  et  Vital  n^Minal,     J.  DELfiOCur. 
Revue  do  I'llypnotisme,  April,  1888. 

Prof.  Delboiuf  is  led  by  his  expt^riments  to  an  extension  of  the 
doctrine  of  the  Nancy  school  asserting  the  identity  of  normal  and 
hypnotic  sleep,  to  the  identity  as  well  of  the  normal  and  hypnotic 
wudDg  states. 

^ude  ttir  Vhypnotume  et  la  mggettion,     Rifat.     Ihtd. 

The  author  contends  for  the  genuineness  of  Charcot's  three  stages, 
but  believes  them  true  not  only  of  hypnotic,  but  also  of  narcotic 
and  natural  sleep.  He  considers  also  that  these  three  kinds  of  sleep 
ore  all  essentially  the  some,  and  under  proper  drcanurtanoea  show 
the  same  phenomena. 

Traitement  deVaW^natitm  mentaU  pa^*ta  niggt$lion  hypnotiqiu,  Ad- 
OCBTB  VoisiN.  Ibid.,  May,  1888. 
This  article  Is  a  [mper  rca<l  at  a  meeting  of  the  French  Association 
for  the  Advancement  of  >>ciencc8,  at  Oran.  The  author,  who  la 
physician  in  chief  at  the  Salp<>trifero,  tells  of  two  cafles  of  mania  of 
persecution,  in  one  of  which  he  was  able  to  give  relief  and  in  the 
other  to  cure  by  hynotization  and  su^^geelion  ;  also  of  a  caae  of  dip- 
somania of  twelve  years  standing  BUC<:o«srullv  treated  in  the  same 
way.  AM  three  were  women.  He  has  been  al>le  in  two  other  cases 
to  avoid  the  excessive  violence  accompanying  menstruation  bv  hyp* 
notizing  the  patients  and  auggeeting  that  they  sleep  through  thai 
period . 

Sur  un  eat  de  tic*  contvltifs  ntw  (ckoiaUs  H  e»protali4.  BratiT.  iMd. 
Tills  case,  onoe  before  presented  {Rovm  de  Vffypnotitnu,  Oct.,  1887J 
by  Dr.  Burot,  is  again  produced  to  show  the  action  of  a  |>nrely  moral 
treatment,  leading  to  striking  improvement  and  proft|>octi  ve  recovery. 
The  patient  is  a  younc  woman  of  good  family  ana  education,  who 
had  suffered  for  Heverm  years  from  convulsive  stlacke  in  the  face 
and  limbs,  with  enforced  utterance  of  cries  antl  obscene  words, 
together  with  a  tendency  to  Tei>eat  certain  words  and  imitaw 
things  seen  and  heard.  The  treatment  was  by  per»ipt«>nt  "  |>erBU»- 
sion,^'  that  is,  suggestion  after  a  somewhat  hypnotic  manner.  Ihoagh 
that  state  was  apparently  not  produced  ;  oy  counting  the  move- 
ments that  she  mode  and  making  her  count  tlieni  ;  by  haviag  her 
repeat  (au  to-surest  ion)  such  phrascB  as,  I  shall  want  to  control  my- 
self all  alone— Twill  not  be  forced  to  siiy  any  bad  w  —  '  ■■•  ■  and 
by  other  similar  means.    There  are  in  thc'discase.  th«  nks. 

two  chief  factors,  the  enfeeblemeni  of  the  contu-ioua  tt  i  uirol 

and  tlie  exaggeration  of  the  automatic  functions.  Thv  "  monl 
gymnastics"  were  intended  to  break  up  the  vicious  habita  of  the 
automaton  and  restore  to  the  higher  centres  their  lost  control. 
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D«  la  tvggestion  tt  du  aomnambulwne  dans  leur*  rapporU  unw  ta  jurit- 
prudence  «f  la  mrdeeine  h'gttU.  Jrucf  Liboeoim.  Ruvuu  do  I'H yi>* 
notismo,  June.  1888. 

Un  noufxl  it'tt  p»yeholoffiqvti,  Jiua  LiioKois.  Revue  Ue  I'Hypno- 
tiftmo,  Auguitt,  1888. 

M.  Li^gooiH,  the  jurist,  whoso  inernoir  on  hyjinotic  BUggcetton  woa 
Itttoly  reviewed  in  this  journal,  K^vca,  under  the  above  titles,  Iwo 
cxtrAotji  from  the  forthooming  hook  into  whioh  tliat  memoir  hiui 
^ruwn.  The  flret  is  from  the  uhapter  on  sti^^'Btioii  in  tlie  waking 
Htate.  lie  n-counta  a  number  of  cx|>erimcntti  in  which  he  waa  able, 
without  putting  the  Buhject  into  the  Homnamhutic  state,  to  bring 
about  by  .■4Mi;'^'t***li"ii  sense  ilhisiunB  and  tlie  future  imiK'rutiveoxeru- 
tion  of  sii^:v;c.stioiis  as  in  |)o«t-Iiy]inotie  acts.  Ho  rtM'Offnize!*.  how- 
ever, tlial  the  Hiibjeots  are  not  tjuite  in  a  natural  conclitiun,  though 
apparently  tv\.  The  experiment  Biicceeded  only  with  very  f»uttre|>- 
tiblo  ftubjecta  thnt  had  previoiislv  been  hypnotized.  Their  state 
seemed  to  be  one  of  concentrateil  attention  to  the  idea  suggested, 
and  this  he  waw  able  to  induce  reiulily  liy  aceumitauying  hw  worda 
with  verj'  enenretic  (ixntion  of  regard. 

In  the  Mccond  he  cives  some  recent  experiments  on  the  state  of 
negative  halliirination,  tlmt  is,  the  state  in  ultich  on  BUg^estion  tho 
subject,  after  apparently  awaking.  reinainH  unable  to  perceive  a  desig- 
nated person  or  thinir.     With  Mnie.  M ,  a  susceptible  subject 

from  tiie  clinic  of  Dr.  Lii'l>eunlt,  he  found  that,  Ihougu  she  gave  no 
si^  of  perceiving  him  when  he  stood  before  her  or  addrvwcd  her 
dlnfctly  or  when  he  nricrkcd  her  with  a  pin,  or  when  nthera  askeil 
her  about  him,  yet  wlien  he  made  HUggestions  to  her,  impersonally 
as  it  were,  in  a  nigh  voice,  Hhe  carrltm  them  tiut.  Tests  are  fully 
reported  which  he  made  upon  Cainille  !^.,  a  t«ubjeet  whom  he  takee 

fiains  to  sav  l>r.  Licboauit  and  he  had  always  found  of  entire  good 
ait-h  in  a  (out  years'  ac'iuainlance.  Cnmille  S.  waa  made  nblivioua 
t«_»  M,  Lit-peois,  and  when  awakened  came  into  complete  rapptirt  with 
all  except  him.  She  remained  ann'sthettc  to  him  alone.  J)irectly 
addreikHcd  by  him,  she  appeared  not  to  hear,  but,  addreftt^ed  after  the 
manner  of  an  inner  voiu;,  she  showed  the  KomnamhuUc  automatism 
perfectly.  She  reiwated  worrlw  said  to  her  in  this  wav  ;  iniinediutely 
forent  them,  and  emphatically  ttjssured  a  questioner  that  she  had  Ritid 
nothing  of  the  kind.    She  carried  on  a  conversation  with  Pr.  Lii5- 

beauit  and  a  M.  F .  in  which  M.  Lit'geoia  furni8he<l  the  matter, 

though  she  evidently  thought  the  ideas  were  her  own.  All  the  time 
her  state  seeme<1  perfectly  normal,  and  she  could  hold  her  own  with 
the  aiwistants.  To  make  sure  that  she  could  really  see  him,  though 
anconacioufi  of  it,  the  experimenter  called  her  by  tho  same  kind  of 
impersonal  suggestion  to  find  a  bottle  of  cologne  (really  ammonia) 
in  bis  own  fH»cket,  which  she  did  and  enjoyetl  the  tterfume.  In  the 
same  wav  she  removed  his  shoe,  and  with  ii  in  lier  hand  firmly 

denied  tnut  he  was  present,  and  ouored  her  (questioner,  M.  F , 

when  he  sjKike  to  him  that  he  was  certainly  insane.  The  experi- 
ments gnp}K>rt  the  Nancy  theory  of  negative  t'lallucinations,  "a  neu- 
tralization by  the  imagination  of  the  object  perceived" — ratherlhan 
that  of  Binet  and  Fen'*,  that  it  is  "a  phenomenon  of  inhibition 
which  produces  a  systematic  paralysis."  If  these  things  are  true, 
the  eonsequences  may  be  importanl.  They  demnnstrate  once  more 
the  breadth  and  power  of  tho  unconsciolis  in  psychic  life  ;  they 
promise  new  means  for  discovering  the  author  of  suggested  crimen ; 
and,  if  the  hallucinations  of  the  insane,  wliich  often  sliow  a  negative 
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3.  Hyateria  in  not  good  material  for  the  study  of  hypnotism.  4.  Th« 
hypnotic  Btfttc  IH  not  a  neurosis  ;  its  phenomena  can  be  produce<J  in 
normal  sleep  with  many  aubjectii.  6.  This  stat«  ia  not  peculiar  to, 
nor  more  easv  to  produce  with  the  neumpathir  than  with  othera. 
6.  The  school  does  nut  hold,  aa  haa  been  aaid  of  them,  that  ati  aub- 
iecte  in  the  somnambulic  state  are  pure  automata  and  controlled 
by  the  will  of  the  hypnollzer.  7.  All  proceaae*  for  inducing  hypno- 
iTam  re<Iuce  to  suggestion ;  and  finally,  8,  auggestion  ia  the  key  of 
every  hypnotic  phenomenon. 

Ih  Vanahgia  entre  Vt'tat  hypnotique  et  Vital  normal,     J.  Dblscxuf. 
H«vue  de  I'Hypnotisme,  April,  1888. 

Prof.  Delbceuf  ia  led  by  hta  experiments  to  an  extension  of  the 
doctrine  of  the  Nancy  school  asserting  the  identity  of  normal  and 
hypnotic  sleep,  to  the  identity  as  well  of  the  normal  and  hypnotic 
w  a  King  statea. 

ittudt  tvr  Vhypnotisms  et  la  tuggation.     Kifat.     Ibid. 

The  author  contends  for  thegcnuineni'ssof  Charcot's  three  atagee, 
but  l»elieve8  them  true  not  only  of  hypnotic,  but  also  of  narcotic 
and  natural  RltM^t).  (le  coneideirs  also  that  these  three  kinds  of  fileep 
are  all  essentially  the  same,  and  under  proper  circmnstancus  show 
the  same  phenomena. 

Traitemtnt  deVaiiiTiation  mentaU  par*la  tugguUon  hypnotique.     Ad- 
Gi-sTE  Vor«iN.    Ibid.,  May,  1888. 

This  article  is  a  paper  read  at  a  meeting  of  the  French  ABSociation 
for  the  Advancement  of  Sciences,  at  Oran.  The  author,  who  is 
physiciun  in  chief  at  the  SalpHriere,  tells  of  two  cases  of  mania  of 
persecution,  in  one  of  which  he  was  able  to  give  relief  and  iu  the 
other  to  cure  by  hynotization  and  suggestion ;  also  of  a  case  of  dip- 
somania of  twelve  years  standing  sucoessfuUv  treated  in  the  same 
way.  All  three  were  women,  He  has  been  al>Ie  in  two  oilier  eases 
to  avoid  the  excessive  violence  accompanyinK  menstruation  bv  hrp' 
notizing  the  patients  and  suggesting  that  they  sleep  through  that 
period. 

Sftt  un  ea»  de  tict  eontuisifs  atec  lekoldUe  et  eoprolalU.    Bt'Bor.    /Mtf. 

Tiiis  case,  once  before  presented  {Revnf  de  VHypnotitmti,  Oct.,  1887) 
by  Dr.  Burot,  is  again  produced  to  show  the  action  of  a  purely  moral 
treatment,  leading  to  striking  improvement  and  prospective  recovery. 
The  patient  is  a  young  woman  of  good  family  ana  edncation,  who 
had  suffered  for  severul  years  from  convulsive  attacks  in  the  face 
and  limbs,  with  enforced  utterance  of  cries  and  obscene  words, 
together  with  a  tendency  to    repeat    certain  words  and   imitate 
things  seen  and  heard.     The  treatment  was  by  persistent  "]ierwua- 
sion,"  that  ia,  suggestion  aft^r  a  tMimewhat  hvpnotic  manner,  thon^rh 
that  Htate  was  apparently  not  produced  ;  by  counting  Ibo  iniiv.-- 
mcnts  that  she  made  and  making  her  count  them  ;  by  havir.. 
retjeat  (auto-sufwestion)  such  phrases  as,  I  shall  want  to  conir. 
self  all  alone— -I  will  not  be  forced  to  say  any  bad  words,  k'W..  ^i^i 
by  otheraimilar  means.    There  are  in  the'disease,  thedwinr  ifiiiik- 
two  chief  factors,  iheenfeeblement  of  the  constuous  cenO  r  i" 
and  the  exaggeration   of  the  automatic  functions.     Tl 

gymnastiiaj"  were  intended  to  break  up  the  vicious  hiit...-  

automaton  and  restore  to  the  higher  centres  their  lost  control 
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lus  welt  fts  a  positive  character,  arc  of  similar  nature,  they  saggwt 
therapeutic  poBsrbittUes. 

Deji  erpfirtiMs*  midu!o4f galea  en  mati?r£  d'f^fpnotume;  rechervhi  dfl  VntUew 

d'nne  auggfuUfyn  crimineUe.    Jctlbs  L1KGBOI6.    Uevu©  de  I'Hjrpoo- 

iittine,  July,  1888. 

The  peal  criminal,   when    crime  is  committed   in   conaeqoetice 

of  hypnotic  sugtrcetion,  in,  of  course,  the  sureeeter.    But  if  he  ts 

an  ex|tert  ananas  suggested  as  well  that  hia  subject  refuse,  in 

case  ho  is  rebypuoti7,<?<i  for  examination,  to  exi>ose  him,  or  to  tell  any 

of  tlie  circumstnnces  of  the  BUgsefltion,  the  discovery  of  the  real 

criminal  Keeuis  at  first  dubious.  ^Bul  from  expeximonta  made  to  teflt 

this  point,  M.  Lii^geois  concludes  that  in  all,  or  nearlv  all,  saoh  cuee 

it  ia  poasiblo  to  obtain  an  answer.  Ho  gnggcstod  to  the  Mme.  M 

mentioned  above,  that  on  awaking  she  should  two  and  shoot  M. 

O ;  further,  tnat  Khe  be  convinced  that  the  idea  wiis  her  own; 

that  she  refuse  to  name  himself  as  the  author  of  the  PUg}n.*6tion; 
that  she  swear  there  was  no  suggestion,  etc.  She  wpnt  through 
the  imaginary  killing,  was  rehypnotired  by  I>r.  Liebeault,  aoJ 
asHumed  the  guilt  of  the  shooting  according  to  Buggeittion.  Dr. 
Litbeault  then  suggested  to  her  the  following:  Ist,  that  when  she 
Be<^8  the  author  of  the  suggeation,  if  there  be  one,  she  shall  sleep  for 
two  minutes;  2d,  that  then  sh*>  sluill  keep  her  eye  fixed  on  him 
till  the  hynotizer  .«ays  Aua  ;  .^1,  that  she  KiittU  place  herself  Iwfore 
the  author  of  the  suggestion,  spreading  her  skirt  hs  if  to  hide  him,  tiH 
the  hypnotizeraaks.  Why  do  you  wish  to  hide  M.  Liigeols?  and4lh, 
that  sne  shall  be  deaf  and  blind  to  the  author  of  the  fiuggeation  till 
the  hypnotizer  gives  the  sign  for  the  end  of  the  performance.  Kvery- 
thing'  was  executed  aoconling  U^  Kuggestion.  On  returninc  to  her 
normal  stiite  she  had  forgotten  all.  \  few  days  Inter,  tiimilar  tests 
were  madeuponayoung  man  by  the  author  and  Proftssor  Bernheim, 
with  similar  or  even  more  explicit  identitication  of  the  snggester, 
though  in  one  trial  the  professor  was  able  by  insistence  partly  lo 
break  down  the  suggested  amnesia.  From  these  cases  it  would 
a^ipear  that  though  the  subject  may  be  unable  to  reveal  the»ngpest*r 
directly,  he  can  \w  got  to  do  so  indirectly  by  acta  of  which  he  does 
not  see  the  beiiring,  indeed  by  anything  not  specially  interdicted  in 
the  original  suggestion. 

The  Ii«KU£  de  VHypnotiume  for  April  summarizes  a  aeries  of  articlea 
on  L'hypn/>tmne  et  m  avggeition  en  obsMrique,  by  Drs.  Aavard  and 
Kecheyronj  from  t!ie  tiles  of  the  Arrfuvr*  <U  TorologU  for  the  early 
part  of  this  year.  From  a  careful  study  of  eight  cases  in  whicli 
gome  degree  of  hypuotism  was  produced,  thev  concluded  that  hvpno- 
tiaro,  probably  iii  all  its  forms,  is  i)<>KS))dt;  i^n  accouchement,  out  is 
generally  more  difficult  to  produce  than  in  the  normal  gtate.  It 
serves  as  an  anwsthelic,  but  is  nnt  fully  and  uniformly  succeaHful, 
because  tlie  suggestion  may  bo  badly  made  or  not  accepteil  hy  the 
subject,  or  bct-ause  the  uterine  jiain  constantly  ri^ralls  the  mibjwt 
to  the  waking  state.  If  hyjjnotism  has  any  effect  on  the  pn>gTi«s  of 
labor,  it  seems  to  be  a  certain  slacking  of  the  uterine  contractions. 
It  is  not  a  means  that  can  tak(;  the  place  of  chloroform  and  chloral, 
except  under  very  unusual  circumstances.  It  may  perhaps  be  nse-l 
during  the  dilation  r.f  tlie  neck.  Supgestinn  in  the  waking  state  with 
very  impressible  women,  or  the  use  of  |>sendo-chlorofumi  and  the 
like,  may  be  of  real  advantage  in  lessening  the  pains. 
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IV. -ABNORMAL. 

Zur  Loealnalion  dM  UTUoriaehen  Aphane.    Leopold  Laqueb.    Neurol. 
*       Centralblatt,  June  15,  1888. 

While  the  localizntion  of  motor  fl{>cech  fuDctions  in  the  lower 
frontal  convolution  on  the  left  side  u  one  of  tlie  earliest  anJ  best 
establishefl,  that  of  the  sensory  speech  function,  aholition  of  which 
re»*ult«  in  worit-deafnemH,  is  not  8o  certain.  It  has  h€^e^  placed  by 
Wernicke  and  others  in  the  upper  temporal  convolution  on  the  left 
side,  and  it  ia  to  that  spot  that  the  case  of  l>r.  Laquer  points.  It  is 
ft  good  case  because  the  only  persistent  symptom,  and  the  one  that 
persisted  through  the  year  and  a  half  of  ohwervation  till  the  death 
of  the  iwitieni,  was  the  uncomplicated  sjwech  liiMturbanre.  Tlie 
patient  was  a  peasant  woman  of  74,  of  good  heredity  and  intelligence, 
and  had  been  well,  except  for  some  hardness  of  hearing,  from  old 
age.  In  the  fall  of  188()  she  hail  two  fainting  spells,  from  the  first  of 
which  she  recovered  in  a  few  minutes  with  ho  after  effecta  beyond  a 
somewhat  more  rapid  and  excited  manner  of  8i>e<ich.  With  the 
Beooud  she  had  a  transient  nnralvHts  of  the  rif^ht  arm  and  leg,  und 
tmmodlate  an<l  lastintj;  woril-^ieafne^^s  and  paraphasia.  After  the 
second  attack  she  showed  loss  of  tite  knowledge  of  the  use  of  things 
(apraxia),  did  not  know  how  to  u.se  sclasors,  nor  how  to  dress  and 
undress  herself,  polished  Ixints  with  the  wood  of  the  brush,  etc. 
But  ttiis  passed  away  in  a  few  weeks  and  left  her.  as  far  as  could  be 
seen,  of  sound  mind.  .Samples  of  her  talk  are  given.  At  lirst  it  was 
necessary  to  communicate  with  her  by  sicns,  but  after  a  time  she 
relearned  the  me.ininps  of  a  few  phrases  .ind  household  words,  and 
used  tliem  correctly.  Tesls  for  word-blindness  were  rather  inconclu- 
sive, from  her  lack  of  education.  The  only  (wychie  symptom  was  a 
certain  changeahleness  of  disposition  ;  she  wa-n  often  ifl-teniiH*red 
and  even  ansry  at  not  being  understood.  During  1887  the  patient 
grew  decrepit  and  died,  in  February,  1888,  of  a  catarrhal  pneumonia. 
The  antoi>ey  showed  a  spot  of  softening  on  the  forward  part  of  the 
first  temporal  convolution  on  the  left  side,  another  on  the  posterior 
third  of  the  same,  and  a  smftll  gnpertiiial  one  lietween  the  angular 
and  second  occipital  gyri.  Sectioning  showed  the  libres  softened 
below  the  insula  as  far  as  the  basal  surface  of  the  pniamen,  inward 
to  the  claustrum,  tij)ward  to  below  the  mo.it  ventral  portion  of  the 
posterior  central  convolution,  and  backward  ahmg  the  fibres  of  the 
inferior  {larietal  lobule  to  a  TKiint  where  a  i>Iane  would  cut  it  if 
passetl  perpendicularly  through  the  highest  point  of  the  interpari- 
etal fissure.  Klscwliere  in  the  brain  there  was  no  sign  of  disease. 
CJuts  are  given  representing  the  brain  as  a  whole  and  in  section. 

Of  the  author's  reflections  on  the  case,  the  following  are  interest- 
ing ;  Word-deaf  palienta  in  general  rapidly  recover  their  under- 
standing of  words.  That  this  one  did  not  may  have  been  because  of 
the  depth  of  the  !esi(m  an(i  its  having  involved  the  fibres  of  the 
insula.  Or,  if  we  should  refer  the  language  function,  with  Charcot, 
to  four  cooperating  centres  (motor  centres  for  written  and  spoken 
speech,  and  sensory  centres  for  heard  and  seen  sjHfech),  the  (luick 
recovery  of  other  cft.»<e3  might  bt-  due  to  tlie  help  of  the  remaining 
centres.  This  woinan'«  slow  progress  would  then  be  exnlnintMl  by 
her  having  only  one  cultivated  centre  left  to  help:  for  her  cetitrtw 
for  seen  and  written  fli>ccch  hail  been  little  cultivate*!,  or  not  at  all. 
Kusamaul  has  held  that  intact  intelligence  is  never  present  with 
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•prsxiB.    The  contrary  whs  true  in  this  caao.    Dr.  X^aqner  is  ineltned 

to  look  uixin  it  hero  (though  he  ailmits  that  it  may  nave  been  only 
an  effect  of  the  otlitT  diHturhftnccfl)a8  the  result  of  |>Hyeliic  blindnea 
from  the  small  Irsion  on  the  edge  of  the  otvipilal  lobe,  and  U)  6nd 
the  reason  for  Ha  early  disapiK'ramnce  in  the  small  size  of  that  lesion. 

A  ea*6  of  thrombotis  of  tht  lonffitutHnal  tinus,  together  with  th*  afUeritT 
frontal  t>8in,  tMuting  loeaiued  foci  of  hemorrhage,  ioAkA  prodvad 
remarkably  locatued  eortual  epUepxy.  VttriOR  Horslky.  Brain, 
April,  1888. 

The  |»rog:rc«8  of  one  of  thei^c  fit«  in  thuH  described  :  "  The  patient 
was  lying  on  his  ba<'k;  first  the  h»^d  lurn*HUothe  left,  and  he  made 
a  slight  motining  noific  ;  then  the  eyes  turned  upwards ;  he  threw 
the  Iffturm  atraiglit  forwardH,  then  upwunidand  outwards  ;  tlie  hcjul 
then  turned  slightly  to  the  right,  and  lastly  both  legs  became  con- 
vulsed, the  mouth  slightly  open."  In  later  ones,  "  extension  of  th? 
wrist,  with  an  interosseal  pontition  of  the  tintrers,"  wjis  noted.  The 
autopsy  showed  lesions  on  the  right  hcmlBphcreof  the  posterior  one 
sixth  of  the  middle  frontal  convolution  antl  the  edge  of  the  wix>crior, 
with  congestion  of  the  ascending  convolution,  tsspecially  in  its  adja- 
cent  edge  and  ()f  the  membranes  of  the  euperior  frontal  sulcua.  and, 
on  the  left  hemisphere,  of  a  portion  of  the  forward  half  of  the 
middle  thinl  of  the  superior  frontal  convolution.  And  there  was 
also  on  this  Hide  a  general  thin  librinons  exudation  atlhering  to  ihe 
dura  mater.  The  cose  Is  interesting  "  in  locnli/ing  the  situation  in 
man  of  Dr.  Fcrrler'H  area  for  the  turning  of  the  head  and  eye*  to 
the  opposite  side,  and  nt  the  siime  time  the  anterior  limit  'A  the 
upper  limb  area,  together  with  the  special  repreaeuLation  of  the  seg- 
ments of  tliat  limb  at  the  anterior  part  of  the  region  devoted  to  it 

SmiU  hutoHqwi  ft  critique  aur  ie  diUrc   de$  ptrtfeutinu.    J.  H.  E. 

MANifciLB.    Inaug.  dia.,  1886. 

This  OBBay  traces  the  resemblances  of  the  posscBsioiu.  aoroerlee, 
demonopathies,  and  psychic  [)e8tilenoe8  of  the  Middle  Aces  to  tht 
modern  delirium  of  persecution,  the  sufTerer»  from  w-liich  fear 
poiaoning  or  think  themaelveK  wrought  upon  by  electricity,  tele* 
phoning,  etc.  All  are  found  to  be  alike  in  nature,  but  taking  their 
special  coloring  from  the  knowledge  and  eufnretition  of  the  times. 
In  the  same  way  the  ideas  of  greatness  tliat  make  the  emjierora, 
millionaires,  and  preat  personages  of  the  asylums  were  paralleled  in 
those  days  by  the  prophets,  the  Messiahs  and  the  Beelzebubs.  The 
author  findrt  rKith  the  ideas  of  periM^cution  and  thone  of  grandeur  to 
be  stajfCB  of  chronic  delirium,  which,  when  it  shows  its  full  course, 
b^ns  in  a  period  of  incubation,  upon  which  follows  the  stage  of 
persecTition,  then  that  of  exaltation,  and  linally  dementia.  The 
logical  irauflition  from  the  second  to  the  third  stAgc**  '^  c-..r...t(,ing 
like  thJH:     I  am  fearfully  iierweeuted  ;  but  men  of  h  :ioi» 

are  never  persecuted  ;  ergo  I  cannot  be  a  man  of  hum) 

On  Arreted  Cereal  Dewhpmmt.    B.  Saciis.     Reprint  from  Joarnal 
of  Nervous  and  Mental  Disease,  Vol.  XIV,  bept.  and  Oct.  1SS7. 

It  is  reasonable  to  suppose  that  arresteil  deveiopment  should 
throw  light  upon  normal  function  in  much  the  same  way  as  degejie- 
rations,  but  the  brains  of  idiots  have  rarely  been  minutely  studied 
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with  thiB  in  ^icw.  Dr.  Sachs  contributes  such  a  stady  of  the  brain 
of  a  child  two  years  old.  BeaidesBiinplicity  of  Cflsuration,  etc..  there 
were  found,  on  microscopical  examinatiou,  Miarcely  any  pyruniidal 
celU,  either  laroe  or  small,  in  normal  condition.  The  author  ia  of 
the  upinion  thai  the  changeH  were  thoHe  uf  simple  arreated  develop 
ment,  not  those  caused  by  inflammation.  The  cause  of  the  arrest  is 
not  assigned,  but  the  fact  that  the  mother  was  thrown  from  a  car- 
riage durinf^  preffnancy,  though  she  waa  uninjured,  ia  not  to  be  left 
out  of  consideration. 


I 


SomnambuUs  Zeichnen.    Gustav  Gesshann.    Sphinx,  Augnst,  1888. 

This  paper,  originally  communicated  to  the  P$ychologi9che  Oesetl- 
*ehaft,  of  Munich,  j^resents  the  case  of  a  somnambulic  artist  and 
gives  two  reproductions  of  his  work.  The  artipt  is  a  younp  man  of 
the  better  cla-ss,  and  hiw  frequently  been  observed^  it  is  said,  by 
noted  physicians  of  Vienna  and  practiced  ob8er\'cr8  who  testify  to 
the  Keauinenessof  his  state  while  making  the  dr&wines.  His  glance 
at  these  times  is  peculiar ;  his  right  arm  is  stiff  ana  cold  and  fre- 
quently convulsea  as  in  cramp.  This  continues  several  minutes, 
when,  suddenly  wnatching  naper  and  pencil,  he  hegins  to  ilraw.  He 
generally  maken  heailm  or  landscapes  of  a  weird  or  mr»tiMil  charac- 
ter. He  draws  rapidly,  apparently  not  sketching  an  outline,  but 
hat<'l)ing  the  surface  over  with  tangled  zigzag  lines  in  which  the 
picture  gradually  takes  form.  A  head  whic^  ia  reproduced,  and  by 
the  way  would  anBwer  well  for  Lear  in  the  storm,  was  made  in  an 
hour  and  ten  minutes  of  constant  work.  The  other  reproduction,  of 
allegorit-al  slgnifii^oncc  and  hardly  to  be  dcscribotl,  took  three  hours. 
In  it  there  is  certain  lettering  which  can  he  made  to  spell  out  the 
stanza : 

*'  Mensch  lebe  froram, 

Es  iat  so  Qottes  Wille. 

Er  lenket  steta  die  Welt, 

Wenn  auch  in  aller  Stille," 

According  io  his  own  account  this  picture  was  produced  under  the 
influence  of  a  dead  painter  named  Scleny,  who  tiaa  also  communi- 
cated to  him  at  a  later  Hitting  much  about  ita  sipnificatinn,  which, 
however,  would  not  be  of  interest  without  the  picture.  The  editor 
of  Sphinx  not«s  the  similarity  to  tlic  jmranoiac  <losign!j  in  the  lust 
number  of  Ibis  journal, 

Trauinatif  fnmnitus  and  Traumatic  Reeowriet.    Ssldkn  H.  Taloott. 
Am.  .Tour.  Insan.,  July,  1888. 

This  paper,  which  watt  among  those  read  before  the  aaeociation  of 
Asylnm  Superintendents,  in  May,  gives  two  cases  of  insanity  end 
two  of  recovery  tniumatically  caused.  The  first  case  is  intereating 
peycholo^cally.  A  tad  of  eighteen  fell  twentv-six  feet,  striking  tlie 
back  of  his  head.  Me  was  unconscious  for  a  tew  hours,  but  only  in 
bed  one  dav.  He  had  dull  pain  for  a  time  at  the  base  of  the  brain 
and  down  h\s  book  ;  this,  however,  waa  gone  at  the  time  of  his  com- 
mitment to  the  nayluni,  and  lie  seemed  otherwise  physically  sound. 
In  the  six  weekH  previous,  however,  ho  had  spoKcn  only  two  or 
three  words,  though  he  could  converse  easily  in  writing.  He  wrote 
that  all  spoken  words  sounded  to  him  like  noise  without  meaning. 
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United  States,  and  of  the  lack  in  our  States  of  «nch  a  bw|iii[  liiftia 
,  body  aa  the  English  Lunairy  (Vimmifwion.  Ilo  donmin^VA  mw^ud^ 
ical  restraiiitu,  und  recon)nu*n(l8  the  iMtHrdiiiti-nttt  syMoni  for  ajjl 
sufiicientlv  hannk'tiB  putiunti*.  Ho  Juatly  caiulfmnn  wriH^ral  imui^ 
meet  of  the  Lnt^unc,  iiiul  ijriniuuuctiH  ugiiiiiHtlho  Umhc  nit^tlrads^ 
which  they  ury  cjinmUttMl  and  sntnoUiiifB  rsoctilotl. 

The  Iniuigural  Adilresa  oiitliiiuK  iho  work  of  i\\v  Socictr.  airf 
mentions  Ihe  loading  medicu-ltJttn)  Bot'ietioa  of  Uii«  country  ani 
Europe,  and  the  leading  European  journals. 

On  Timtnity  in  reUitioa  to  (Utrdiar  ami  Aortir  JHtitniit  lUitf  PMhitA^ 

W.  Ji-ui's  MicKLK,  M.  D.     London,  1KH«.     pp.  03. 

This  littlcvoliimccontAinAttic  til  roof  litulHtoiiinn  kvturi^ttcUvorts) 
in  Marcti  before  the  Royal  ('olle^e  (if  rhysirtuuM  nf  I>iindnn,  am) 
before  printed  in  the  British  Medical  Journal.  The  Auhjoct  iji  intno- 
duced  1>y  a  diRciisnion  of  intra-cerebral  tilrctilfttion,  and  tho  dei^nd- 
ence  of  mental  staten  upon  it.  Canlinc  difteiutt'  niiiy  indutH'  |wychtc 
distur!)anoo  hy  altt^rinu;  tlie  ml  jnHtnu'iil  nf  rilhcr  ihi'  HfiuTul  ur  {ntm" 
cranial  circtilutton,  hy  i-auslnir  ohiii)^>i!i  in  tlio  iptnlity  or  (ho  hUx^l  in 
general  circulation  or  in  tlic  brain,  by  Icuding  to  pulrnuuiiry  dim-aM. 
or  by  giving  rise  to  a  hoetof  strangeaiid  piiinfitl  m>nHiiti<tntt,'n  fniitfUl 
Boilof  delusions  and  hypochondria.  Of  tne  various  forms  of  inwnitT 
that  rise  from  heart  disease,  nr  nre  colored  by  it.  ur  spriiiu  fntm  a 
common  diathesis  with  it,  very  niun^'  are  of  a  ili!pro»s!ve  chAracter, 
melancholia,  hypnchondria,  dehi»ionn  of  iterm^eiitioufi,  elt\,  or 
moroeeness,  queriilouflueas,  etc.  Kven  where  they  bctfin  with  ex|«n- 
sive  and  exalted  states,  the  tendency,  as  the  heart  dl»euM<  Uvtmiea 
grave,  is  towanl  depression.  Many  (!useHof  phlhiitix  uUo  nre  m<>Un<^ 
choliac,  but  in  a  portion  the  connection  <if  insanities  of  a  morv  ai,^iv« 
type  with  the  lung  difieAflo  is  very  clear.  The  H|>e('lal  eonneethuis  of 
cardiac  and  aortic  lesions  are  demonstrated  in  a  careful  elaM»)  lieu  lion 
of2^ca8eB  (105  individualH,  all  mnles),  nl must  all  o(  whom  worn 
under  Dr.  Micklo's  care,  and  osumined  wf(  mortem  by  htm.  Kor 
these  connections,  and  tiioeo  of  phllibis,  tne  reader  must  l>e  referred 
to  the  book  itself. 


Vfber  Simulatioa  geittiger  Stirt'ungeu.     FtEUhTNKB.     Archiv  fiir  l*»y* 
chiatrie,  Btl.  XIX,  Heft  3. 

The  asserted  rareness  of  simulated  inHanitv  doen  not  find  Rn]>pr>ii. 
in  the  experience  of  nri)an  inHtitulions  and  l[u>se  tiaving  tn  'to  with 
the  criminal  olaases.  Prof.  Fiirstner  Hnds  tlmt  of  the  twenty-five 
persons  under  accusation  of  crime  Kent  in  nine  years  to  the  tleidol- 
becg  Klinik  for  examination,  at  least  twelve,  and  perha^is  a  Ihir* 
teenth,  were  feigning.  Knowledge,  sometimes  the  monl  exact,  of 
the  diseaseH  copied  is  Bcfjuired  bv  contact  with  the  insane  in  prisons 
ami  hoBjiitalft  and  in  the  famlfy,  from  newsjmiior  aeennntH.  and 
sometimes  from  slight  attackK  experienee<l  m  tbemnelves.  The 
insanities  feigned  may  be  gathcre*!  into  four  grouiw  :  tirnl  and  most 
frequent,  imbecility  with  apathy,  diimbnes«,  or  distorted  rvurtinns 
in  word  and  deed  ;  second,  disturbances  or  absence  of  con«eiunane«H, 
uHually  asserto<l  to  have  exiated  at  the  time  of  the  criminal  act  and 
usually  accompanied  hy  senHe  illusiouH,  with  strange  talk  and  beha- 
vior at  intervals;  third,  variable  symptoms,  changing  irregularlT 
and  not  fitting  any  of  the  common  kinds  of  insanity  :  fourth,  excited 
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states  with  oonfased  and  senseless  expressions  and  inclination  to 
violence.  Scattering  cases  like  the  fcii^nin?  or  parnlysis  or  the  asser- 
tion of  sense  illusions  are  not  inclmlfd  in  the»)e  four.  All  f;et  their 
character  from  the  mixetl  noLiont*  of  insanity  in  tljc  \&y  mind,  aad 
the  first  nets  its  frequency  from  the  common  notion  that  the  insane 
arc  ontirelv  abnormal,  answer  the  simplest  questions  absurdly,  ssd 
the  like.  Forms  of  insanity  in  which  a  pathological  emolion'is  the 
chief  Hvxoptom,  as  mania  or  melancholia,  are  seldom  attempted, 
(Prof,  f  urstner  does  not  know  of  au  unexceptionable  ca^e),  because, 
perhaps,  the  feigners  instinctively  forcsw?  the  great  dilficultv  of 
maintatninf^  false  emotional  states  for  lung  periofls  of  time,  ^e 
characteristica  by  which  the  doctor  is  to  know  the  assumed  insanitjr 
from  the  genuine  are  given  in  some  detail  in  the  article.  They 
spring  in  general  from  ignorance,  under  or  over  acting,  or  from  the 
arwence  of  symptoms  not  to  be  summoned  at  wilt,  like  the  halluci- 
nations and  Aood  of  idess  of  mania.  The  greatest  ditfictilty  of  all  is 
with  those  whose  criminal  histories  of  drink,  excesses,  head-wounds, 
epilepsy,  instability,  and  imprisonments  have  produced  in  them 
psychical  anomalies  which,  thouch  not  psychoses  in  a  narrow  sense, 
yet,  when  they  become  asHociateo  with  hyp<tchondriacal  notions  and 
a  general  pnmenesa  to  exa^reeratinganil  lying,  give  strange  colors  to 
genuine  psvchoses,  and  maku  them  hard  to  classify  and  only  to  be 
pronouncen  upon  after  long  observation.  To  show  with  what  per- 
sistence and  exactness  such  simulation  can  be  carried  out,  the  doctor 
relates  a  case  of  a  seventeen  year  old  girl  who  feigned  Thirulysis  and 
spasm  exactly,  denied  that  she  ale.  alleged  visions  uf  a  guardian 
ungel,  had  the  nerve  to  put  a  nail  through  fimt  one  foot  and  then 
the  other  in  imitation  of  the  crucifixion,  and  carried  on  a  various 
course  of  deception,  the  feigning  here  being  not  to  escape  puniBll' 
ment,  but  to  excite  superstttioua  attention. 

Leifaux  thnoignagM  dst  enfantt  decant  la  juttiee.    A.  Morrr.    Paris, 

1887.     pp.  20. 

The  testimony  of  children,  when  delivered  in  evident  sincerity,  is 
of  the  most  telling  kind.  Dr.  Motet,  however,  recites  four  cases  from 
hi»^  own  experience,  and  cites  others,  in  which  such  te.'?tlmonr  has 
proved  utterly  false,  llits  lying  is  not  malicious  ;  on  the  ciintrary, 
the  child  beheTes  he  is  telling  the  truth.  Children  of  precocious  and 
disproportionately  developed  imaginntion  fail  to  dtstingutfh  what 
has  actually  happened  from  what  they  have  heard,  or  what  has 
perhajis  l)een  suggested  to  them  by  ttieir  very  questioners.  Bad 
nervous  heredity  is  often  an  clement  in  such  statesof  mind,  and  their 
relation  to  cafies  of  hypnotic  su^estion  is  close.  Such  caflea  astbes* 
widen  still  further  the  field  in  which  doctors  and  lawyers  mint 
cooperate. 

v.— ANTHROPOLOGICAL. 

Remarks  on  Crime  and  Criminal*.    Henbv  Maudslky.  M.  D.  Journal 
of  Mental  Science,  July,  1888. 

The  writer  protests  against  the  present  ignorant  inclination  to  Me 
in  every  crimmal  adise-osed  iK^son  whushould  be  treated  fordisvose 
and  not  for  crime.  A  cursory  glance  shows  two  distinct  clashes,  "the 
occasional  or  accidental,"  and  "the  natural  or  essential  criminal" 
To  the  first  belong  those  who,  though  of  no  woiae  moral  fibre  than 
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their  associates,  yield  to  the  stress  of  iU-timcd  teznptntioQ.  Prom 
these  the  descent  is  hy  all  tzradations  to  the  "(«sculUt  crimina.!," 
I  vho  suffers  from  some  hopi'les.s  nioml  nr  intvllectunl  tack.  l>i(ficult 
and  well-plannod  crime  is  beyond  him,  lliout;h  he  m*y  mrtnlw 
recklessly  or  from  a  "blind  gloomy  feeUiin  i>f  imlnfid  tonnton  and 
nnrest"— an  act  Iwtween  epdoptic  and  fi>ld-hloo<led  crime.  Kul 
there  is  here  no  "special  criminal  neurosis":  he  is  nrliat  men 
were  in  the  pre-moral  stage.  With  those,  however,  that  came  of 
criminal  or  neuropathic  Htock,  who  are  con^nitAllv  immoral  w« 
mav  betiTintospeakof  the  "  special  criminal  neurosis.'*  A  third  claM^ 
and  il  is  quite  distinct,  is  of  those  who  arc  positively  dim^aso'l— th« 
intyuie  whose  crimes  are  id  their  disetise.  From  nonr  uf  these  con- 
Bidcrnttons  docs  it  upiienr  that  society  should  not  punish  crime.  The 
punishment  may  become  a  future  restraining  fiictor  tu  the  criminal 
and  in  others.  To  admit  this  does  not  commit  one  to  punishing;  the 
rixiaane,  for  such  punishment  is  not  deterrent,  Init  shocks  the  moral 
iBenBe  of  eocietv.  The  really  valuable  study  of  criminoIoRy  is  that  of 
the  insane  ana  those  whose'  tendency  to  cnme  is  heroditiiry  ;  it  is  a 
full  HMidy  of  special  cases,  iisin^  prii^'oiis  as  hospitals  are  uso^I  in  the 
BtuiJy  of  disease.  From  such  study  may  be  expected  a  psychology 
of  crime,  upon  which  legislation  caji  be  safely  built. 

yeffro  Mylhs  from  the  Georgia  Coatt.    Charlrs  C.  Josks,  Jr.,  LL.  H. 
Houghton,  Mifllin  A  Co.,  Boston  and  New  York.     Itl6  pp. 

These  stories  are  like  those  mmie  popular  in  the  mouth  of  X^ncle 
Remus.  Most  of  them  relate  the  doinp  of  animals  that  seem  con- 
stantly wavering  over  inl<i  men.  In  such  t^lories  we  see,  perhaiv.  how 
our  own  wcre-wolvcs  and  swan-maidens  looked  minus  the  halo  of 
poetry  Ihcy  have  gathered  in  their  dei-ay.  Several  are  of  interest  as 
Bhowing  the  transformations  undergone  in  enterinj;  another  niythir 
family.  The  story  of  "  llc  Debbie  and  May  Belle"  is  Hlueltean) 
except  at  the  endinf;,  and  the  main  lines  of  tlie  story  nf  Ituh  Lion's 
treasure-house  arc  verv  near  to  tliat  of  the  treasured luusc  of 
King  Hhampsinitus,  told  in  the  second  book  nf  Herodotus,  and  olsct- 
whcro  in  fiction  under  other  titles. 

On  tht  8hM  Money  of  New  Britain.    Rev.  Benjamin  Danks.   .Tonmal 
of  the  Anthroiwlogical  Institute,  May,  1888, 

From  the  interesting  account  of  Mr.  Danks  il  appears  tlial  the 
natives  of  New  Britain  have  a  tolerably  elaborate  eet>uuniie  system 
founded  upon  their  kIicII  money.  The  riRlit-s  of  property  are  well 
detined.  Tlicy  diAcriminalo  buying  and  barter,  having  st^pamte 
words  for  each.  Trices  for  some  articlea  are  fixed  by  custom,  IjuI 
others  vary  with  the  Hupplv-  On  the  Duke  of  York  Island  the  Idm 
of  intereHt  is  clear,  and  the  established  rate  is  tim  pi*r  cent ;  on 
New  Britain,  however,  that  idea  is  not  yet  perfect,  the  extm  lontb 
relurnei)  iKdnu  regarded  as  a  present  exprcBsiuK  thanks.  .\  man 
w!io  repudiates  his  loans  loses  his  credit,  Hkewisi*  one  that  is  laxy 
or  a  poor  hand  at  buBincss.  There  is  do  central  authority,  but 
custom  is  enforced  by  a  rude  expression  of  public  opini'in,  CTimes, 
except  probably  those  against  the  exoKamous  niarnape  custnuw,  are 
atoned  for  by  money  payments,  the  amount  of  which  is  settloti  by 
theliijrulinpof  the  injured  ami  the  injurer  su]i|K>rti*i1  bv  their  frien<.U 
and  retainers.  Even  In  war  no  neace  is  secure  until  tlie  warriors  of 
both  aides  have  paid  for  the  killing  and  wounding  they  have  dune. 
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flowere,  their  connection  with  FairleH  iind  witchot,  t*^^W>>  htmM 
upon  them,  their  medicinul  virtnns  luxxirdtng  to  th*  ^k^^^gm^ 
herhalist£,  their  nsc  in  heraldry,  their  names,  tte.  Il  m  vrillM^ 
perhajia  iinAvoidably,  in  a  somcwimt  mmMittK  t*tyle.  Th«  ia>ltiit>fci 
were  m  part  gathered  b^'  the  uuthor  tliroctly  tmm  thp  montlu  «f 
Engliffli  |H*HMintii ;  htit  there  \»  alHoHhiTiil  citutinnnf  pniMA»4v«*M 
from  othiT  sr.Mirce».  The  bi>i>k  roittAin>«  bof«i«lr.s  hiblioi{fmuhk«l  Balii^ 
A  catalogue  ol  mure  thun  lUO  authura  u  hu  huvc  dealt  with  th«M  «M^ 
jectB  more  or  lees  directly. 

The  OorTt$pondens-Blatt  ot  theOesollnrhaft  fur  Anthropolotftf.rtc., 
annoiin('c»<  the  rommtion  in  Febniury  nf  thin  yrAr,  of  a  KosaiMi 
AnthropoIoKical  Society,  with  it»  M^nt  at  tJie  Imperial  VtiiverMty  wf 
St.  Heterflburji.  Its  presiiietit  is  hr.  A.  A,  Jostmutifff,  lV^fc«\vf  of 
Geology  in  the  Univernity  ;  its  vice-prp«iJeiit  and  M»or\»lary  an>  1^. 
A.  J.  TaranetzkiandDr.  S.  N.  Ihuilllo,  both  of  the  ImiHirial  Ac«drmv 
of  Military  Medicine. 

The  same  journal  notioea  the  first  doctorato  onnferrpd  bv  n  tierman 
anirersity  on  a  candidate  who  olTerc<l  nnxlorn  anthropoV  ,* 

principal  sublect.     U  wan  f^ranted  tumma  cum  Ufitl*  by  r- 
aity  of  Munich  to  O.  Butichau,  M.  1>.     Tho  title  cd  hi»  di^n.njuuMi 
waa:    "  Pmhiatoriache  (tcwebo   und   <tc«pinnale;    eln    Heitrtm   lur 
Kultui^^ewhichte." 

A  prime  object  of  the  American  Folk-lore  Society,  orgftulied  Muly 
in  tnia  year,  la  the  eupiwrt  of  a  Journal  that  ahall  put  in  aTailablo 
and  permanent  form  luf  1a»t  diaappe-nrinK  remnanta  of  native  and 
tranaplunted  Amerirnn  r<»lk-luru,  and  ufTurd  c>p]Kirluhlty  fnr  MiXMHal 
Htadiea  on  these  and  connected  topics,  Thti  tirtst  luimlvV  of  the  new 
Journal,  ^\pril-Jiine,  contains  articles  on  the  DilTuBion  of  I'opular 
Taleji,  bv  T.  F.  Crane  ;  Myths  of  Voodoo  Worwhip  and  Child  .Safrl- 
fice  in  llnyti,  "W.  W.  Newell ;  Counlina-out  Hhymea,  H.  CurriuRton 
Bolton;  Ijini\|K'!  Convertiaiiuui),  V>.  (i.  Tlrintfin  ;  On»ndaira  Tulea. 
W.  M.  Beauchump ;  On  certain  Son}|^  and  Pamt-'Etuf  the  KwaklutJ 
of  Brit.  Col.  (with  muRio),  F.  Bonz;  KonifH  of  tin*  lli'cuokn  S»K'icly 
(with  muHir).  and  Htorii'H  from  several  Indian  TnlH»8,  by  J.  Owen 
Doreey  ;  and  in  addition  bibliographical  ami  miHOollaneoua  notea. 

VI.-MISCELLANEOtJS. 

ffffgistuof  Iitjl*r  Aeticn.     llEsav  Lino  Taylor,  M.I>.     Journal  of 
Nervous  and  Mental  Disease,  March,  1888. 

The  balance  ln'tween  man's  body  and  its  environment  la  kept  up 
chlelly  by  reHt\<  action,  litlU*  of  wnich  in  health  cornea  into  conaoi- 
ouaneaH.  Vicoroua  life  of  the  body  requires  viRoroua  rofloxe«,  reBp<^n- 
aive  to  a  wide  range  of  external  stimuli.  They  ean  remain  no  only 
while  they  receive  Kuch  Rtlmuli ;  centrt*^  deprived  of  tlioir  Nliniuii 
from  diause  or  any  oHier  cause  decline  in  power,  and  the  reuctiona 
over  which  they  preside  are  as  it  were  forgotten.  One  reflex  cixnnot 
be  at  it«  beat  while  others  are  ill  developed;  they  are  mutually 
Affected.  Even  a  rcHex  frog  reacta  leas  ]>owerfulIy  \vith  one  leg  if 
the  nerve  of  the  other  ia  severed.  Many  of  our  reflcxca  and  the 
wljuatmenta  of   the  ceutre^i   which   control  tliem   are  only  partly 
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ttrteXanI] 

KtoipaacMl  . 

totttfiOoaal  iHMdfltfUii 

aaatdifvcs.    B*  gitm  ihMea  «■■§  vWre  «li 
««•  oT  llw  4«rMMBd  mtfcM*  WM  attwdad  vith  Ite  I 
aad  Mf«nl  la  wUeb  Om  . 

i««L     1W  Bin  Ml  of  «daMll«i  wima  to  ^«e  ite 

dM  ■riwwil  OMf  MffdLjHHf  tfcnM<|h  ibcm  tobtW  ah 

loTtbawMa.  tbaaMaoa  "  ~ 

iMdacCtvaOWiMraMBledhf 

■tofHt    WiaHhaalfcar  aiiha  "!»«  , 

ta^aaa«f  Iha 


X«  OKmpv  4a  am»  WM«ia  4aa«  rilaf  4*  «aaa  «rf  4aat  rda(  ^  I 
B.lforai.    taSa^UaSk    ISppi^SdeiL 

tba  nbcUe  «r  Uifa  Mnla  fcook  (1%  MPMva  dUy>»«  4«  4 
gSvni  rta  afoji*.  T1i«  aim  ia,  ^7  oUimns  ti.«<hai'  Ibe 
otfp^rvKtJon*  on  tbo  pilijact.  to  raSabiMtele  a  oiaBMHtie  bate  ■«« 
■afonanalal/  too  llttl*  mmd.  O&on  are  iba  antaoaa  aT  aribda 
dwgto,  aaJ  aa  aoch  are  of  h%h  ylac  to  the  phjrakiaa  whoaaaaMa 
«#  MMO  la  k«ao  asMl  adoatod  «BM*|^  to  nafee  oae  of  Aem.  Bnari- 
■WH  Bolad  to  tb«  laM  Buabar  b«  ooaof  thio  JovnalAov  Ibe 
grtfetoa taanaM  of  tlila  m.tm  rwtto  ■oatioa fJto BamOoai dfe- 
cHroiaatiofM  of  nrA^ra  and  certain  daaf  motao.  The  anftbor  tfcali 
of  lh«  oilorv  of  the  *klii  Aa4  Ha  appea<lipa>  of  the  breath.  «ir  the 
apota,  of  tfca  romlu  and  afettona,  of  the  neen  aad  imiafliialgMBi, 
ovthaariDa,of  Ibe  fannlnganilal  otgaaa  (tlieorfoni  of  tba  waleot^i 
ara  laai  iBfottaoi  aad  tflail  ia  ochcr  aecCm^K  "Bd  «<  pwralMnw 
and  ^aificBab  Tbailaai  ihillmi  of  th*wr  odof  wyof  ao«afc  iilwdiml. 
aa  aav  Irealmeat  of  the  MtDSecl  Boat  be.  bf  Iba  laefc  of  deAnitodeBaip- 

ii.;4iT<  r  a'  II. ■.••r>-*:  [•.:;.•■  fwychologiiit ;  the  [Art  that  odota  plaj  ia 
Iba  aexfaiftclUina  of  ifUntff  uml  aoliaala  prea  them,  at  the  rtry 
laaaL  aa  rvalixttonary  totcrtat.  The  book  ilrala  vtth  clinical  flbcte^ 
•ad  la  aa  cood  in  iu  way  aa  the  tbeoriea  of  Jlfer  an  bad  in  thein. 

MmS  d4  P9r.hoi4>gi€  OinhnU.    CHAKtas  Rkrr.    Paris.  1867.  198  pp. 
P.  Aluui. 

In  tbia  Utile  book  tbe  editor  of  the  JZanM  8el0nUtam4  haa  aiaaed  10 


pniaant  the  fteoeral  principica  of  peTcholonr  anofaacored  by  detail 
»n<!  In  •v-l'-inatic  form.  The  atyle  ia  locid.  Work'tiL'  from  a  phn* 
1  'nlnt,  ha  de*e]<m  minri  from  one  of  the 

1  rupertiea  of  Mnof^  matter,  thr^  v  luiiun  and 

\uAiUiX  u|i  Lo  cooadotuneflB,  toemory  and  toUllju.  The  oondnakm 
la  ttri  ex  tPisatOD  to  men  of  the  Caxteelao  mechanical  theory  of  ****'**'t 
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The  Witi  PotMr;  iU  Rattge  in  Action.    .).  Mii.kkk  Fotukboill,  M.  D. 
James  Pott  &  Co.,  New  York.    1H4  pp. 

'*ThM  \»  not  a  metaphysical  inquiry/*  sdyn  Iho  author,  "but  a 
practical  liook,  wliich  it  i's  hopvd  will  \w  fuiiml  useful  by  many, 
especiaUy  those  entering  the  battle  of  life."  The  will  is  Irt^ated  m 
relation  to  inherited  character,  to  aelf-eiilture,  to  theinastcrvof  men, 
and  to  diseaBe.  Illustrations  are  largely  drawn  from  Knglieth  hi.story 
and  literature,  frequently  from  George  Eliot-.  Tln'  honk  ought  not 
to  Iks  without  intcrewt  to  those  for  whom  it  watt  written,  and  jierhape 
not  without  eflcct  in  encoura^int;  detoriiiLnation  ;  but  it  has  about  aa 
little  to  recommend  it  to  the  mychologiHt  (for  whom  indet»<l  it  wae 
not  intended)  as  (or  the  metapnyHtciun.  A  book  might  be  written  on 
nearly  the  name  lines,  equally  negleetful  of  Hpecutation  and  even 
more  praetiral,  hrinKJUK  in  the  contrihutioni*  of  phyKi<iIoirv  and  more 
accurate  analysis,  which  would  putw  muster  pBycboloKieally,  and,  at 
the  same  time,  be  fur  more  impressive  by  reason  of  the  frcHhnoss 
and  directness  of  its  suggestions. 

Otrabrotoffy  and  the  pouOtU  aofoathinff  in  Phrenology.    S.  V.  Cucvknoki^ 
M.  P.    Am.  Naturalist.  July,  1888. 

Of  all  the  bttfltard  scienrt^B,  there  is  none  that  fin<l8  more  ready 
scorn  and  that  it  takes  so  much  courape  to  look  at  senounly  as  phre- 
nology. Dr.  Clcvengcr  has,  somewhat  ngolnst  hifl  inflinations,  taken 
such  a  look,  and  sees  some  points  of  eoiucidence  between  modern 
cerebral  localization  and  the  skull  localization  of  the  phreuologifits. 
On  the  boHis  of  the  generally  conceded  motor  and  tiensory  areaH,  and 
a  speculative  Io<:ation  of  tlie  regulative  and  as80ciutive  functions  in 
the  remaining  ''blank-spaces,"  hetindssome  plausibility  in  locating 
finnneas,  self-esteem,  and  continuity  (cerebral  control  of  the  tH>ily) 
over  the  motor  centres  for  the  arms  and  legs;  cautiousness,  con- 
scientiousness, ai)probtttivent's«  (of  an  inhibitory  nature),  over  the 
rearwanl  hlank-spacfH;  benevolence,  ho]n3,  ideality,  constructive- 
nesfl  (inhibitory-co'Tdinating),  fdrword  of  the  motor  and  renrward 
of  the  intellectual  area  ;  amativenesa  (animal  trait),  over  theocciiiital 
ridge  and  mastoid  process,  depending  on  the  development  of  the 
neck  muscles  ;  and  bo  on  with  three  or  four  other  groupa  of  faculties. 
Wliatever  fails  of  justification  in  sume  such  manner  is  returned 
again  to  limbo. 

Compuratim  Physiology  and   pMyrhuloqtf .    S.  V.   Clevengkb,    M.D. 
pp.  2^7.    Chicago,  1885  ;  A.  C.  McClurg  &  C^o. 

This  moilerfttii-fiixod  volume  attemjils  to  embody  with  some  sys- 
tem, as  intro<luctorv  to  a  lari^er  work  contemplated,  the  varloos 
ideas  advanced  by  the  author  in  papers  published  in  diJferent  peri- 
odicals. The  scope  is  brood  ;  such  questions  are  discuHsed  oh  the 
primitive  evolution  of  life  and  mind,  the  (physiology  of  protoplasm, 
the  evolution  of  organs,  the  signiliimnce  <»f  embryonic  development, 
alternation  of  gcnemtions,  hereility.  adapiution,  nn<l  allied  subjects. 
Many  facts  are  massed  together  without  further  attempt  to  show 
their  bearings.  There  is  a  lack  of  classification  of  the  ideut*  that  leads 
to  confusion,  and  many  of  the  sentences  are  so  loaded  with  abstruse 
terms  (increasing  the  o'hscurity  due  in  ^»arl  to  the  condenstid  form  of 
preaentJdion)that  a  satisfactorv  synopais  for  a  brief  review  is  imi»os- 
sible.    Two  or  three  chapters,  however,  like  that  on  the  morphology 
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of  the  brain  and  that  on  the  expreBsioa  of  the  cmotionB,  are  toler- 
ablv  clear. 

I'he  author  U  indebted  in  large  meaeare  to  Bain.  Spencer,  and 
Darwin,  but  is  ultra-radical  in  hia  pbyRical  conceptions  of  life,  and 
he  doeH  not  (H)nceal  hiii  untagoaism  towunis  the  ohl-gchool  p6ycholo> 
gistfl.    The  great  problems  that  engage  the  attention  of  iavestigaton 
are  answered  with  naive  certitude,  and  the  author's  speculatioos  r 
to  the  mode  of  evohition  of  organs  are  as  fanciful  aa  those 
Lamarck  and  inrolve  principles  even  more  mechanical.    There  ai. 
however,  a  number  of  excellent  similea  and  many  highly  tra^gestiv 
thought*  which  make  the  work  worth  reading  to  one  familiar  wit! 
the  proldrms  diwiiKK4Ki-     As  rH.'rviiig  to  give  the  novice  a  notion  fl 
physiological  (wycliology,  wm  think  il  misleading  ;  and  it  will  mther^ 
alienate  than  instruct  members  of  the  metaphysical  school.    The 
mechanical  theories  that  attempt  to  explain  nerve  physiology-  are 
too  artificial,  and  generally  assume  properties  for  tno  atoms' that 
involve  the  very  ^Ktints  contended  for  by  the  metaphysicians.    In 
referring  physiological  proc(y«e8  in  nerves  to  phy»icsand  chemislrr,. 
we  on  the  one  hand  do  not  detract  from  the  Interiorneae  of  min3«| 
nor  do  we  on  the  other  band  explain  ihe  modtit  optrandi  of  thea 
forces.    The  metaphysician  erre  in  denying  the  intimate  relation 
between  physicB,  chemintry  and  psycliology  ;  the  radical   ena  in^ 
thinking  the  mysteries  of  life  are  reduced  to  simple  mechanics. 

J.N. 


NOTES. 

In  the  April  number  of  Mind,  Prof.  Royce  Bugf^eeto  that  eane 
penons  may  be  subject  to  illusions  of  memory,  similar  to  the  false 
[•IDemories  tlmt  uocur  in  cases  of  icHanity  like  thone  Htudied  by 
KrHef>e1in  and  others;  and  bo  IhinkH  that  the  liability  to  such 
ilhisions  may  account  for  Home  of  the  stori(\s  of  haunted  houses, 
telepathy,  and  the  like,  reported  by  honest  witneAses.  A  great  deal 
of  research  and  obgcrvation  is  required  to  determine  how  common 
such  illusions  of  memory  are  among  normal  i>emons.  Several 
pbiiosophers,  however,  have  noticed  that  illusions  of  memory  occur 
in  dreams  ;  nnd,  judging  from  the  writer's  own  experience,  such 
phenomena  are  not  uiicummon,  Several  dreams  tlhiftrative  of 
paramnesia  have  come  to  my  notice.  One  of  my  own  dreams  may 
serve  as  a  sample.  It  waa  substantially  us  follows:  I  visit4>d  the 
editor  of  a  well  known  ponodicul,  and  inquiro'I  about  the  manu- 
script of  an  artielc  that  I  had  sent  him  some  time  before,  and  of 
which  I  had  rei:cived  no  tidings.  The  odit-or  roatle  an  evasive 
answer  that  indicated  to  me  that  he  had  never  read  the  manuscript, 
but  that  he  was  unwilling  to  eonfesa  it.  I  remembered  the  fact  of 
having  sent  the  article  clearly  enough  ;  and  the  answer  that  my 
dream  put  inlx^i  the  mouth  of  the  editor  would  indit-nte  that  I  had  no 
doubt  of  it.  The  fact*  of  my  waking  life  were  these :  I  had  often 
contributed  to  the  periodical  in  question,  but  no  manuscript  had 
ever  been  rejected.  A  short  time  before  my  dream,  however,  I  had 
sent  an  article  to  a  newspaper,  and  had  received  no  word  from  it 
whatever.  Here  was  clearly  a  case  of  falfic  memory,  unleiw  we 
suppose  it  a  true  memnnr'  of  a  former  dream  Htate  winch  had  Iwen 
forgotten  in  the  waking  state,  lust  as  the  evetitii  of  un  hypnotic 
trance  nre  remembered  in  8uc%:eeding  trances,  while  forgotten  m  the 
waking  state.  W.  H.  B. 

Another  evidence  of  the  set,  among  thoughtful  men  of  quite  diverse 
philoBophiral  tendencies,  toward  a  thorough  and  sciftntific  considera- 
tion of  tMjmc  of  tlio  more  obscure  (|u«KlionH  of  iwychology,  is  to  be 
founij  in  the  ret^ent  organization  of  the  Gesellschaft  fliV  Kxperi- 
men  tab  Psychologic  in  Berlin,  and  in  the  program  adopted  by  tuem. 
published  in  the  May  number  of  the  Sphitu^,  They  propose  to  study 
in  general  the  phenomena  of  man's  psychic  Ufo'tnat  occur  under 
nnusiinl  circumstances,  natiiml  or  experimental,  and  which  in  a 
way  ore  a  borderland  between  the  normal  and  pathohiglcal.  First 
among  those  is  hypnotism,  in  the  wide  acceptation  of  the  term  :  next. 
teleputliy  and  related  Httttee,  and  in  a  secondary  way,  as  prolwibl^y  in 
a  manner  connected  with  these,  the  phenomena  of  s|iiritiialiBm. 
They  rely  chietly  upon  the  ex|)erimental  method,  and  have  baseil  on 
its  use  a  distinction  of  their  branch  of  psvcholog>*  from  the  introspec- 
tive and  phvsiological  ■  Otl»er  methods  are,  )»owever,  not  to  be 
exclude^],  spontaneous  cases  will  Iw  treated)  6tatiBti(»11y,  aud  his- 
tory and  ethnology  will  be  made  tributary.    The  society  as  a  society 
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meat  of  such  (lii»eA84*ii  an  idiocy,  iasaitily,  asthioa,  minor  chorerii, 
hubit  chorea,  liysleria,  general  nervuiisneeit,  neunutUionia.  nervoo* 
palpitations,  Uthapinia,  cerebral  syphilia,  diabetes,  curvMlum, 
ataxias,  i>aralyae8,  muecular  atro(>hy,  apbuniii,  and  writcr>  difieaae. 
In  some  of  these  the  exercise  assiHtfl  in  the  e»la!>li«hnu>nt  of  proper 
nervous  habitiri  and  of  rapport  tietwiM-n  tlio  will  and  the  muscles,  in 
othtTfi  il  brings  calm,  in  yet  othurtt  it  beliw  excretion.  This  |Mpor  is 
said  to  be  the  forerunner  of  a  bouk  on  the  subject. 

Dr.  Seymoro  J.  Sharkev  reportB,  in  the  April  nuinbcr  of  Braim,  a 
"case  of  atrophy  of  the  frontal  and  parietal  lobea  of  the  brain  eona^ 
quent  on  lon^-euntinued  pundysisof  the  titnlid  rnmi  sjnual  diKeiute." 
The  patient  was  bed-ridden  for'lwo  vcars  and  a  half  with  piinilysitfof 
both  leire;  and  the  ripht  han<l,  and  for  a  year  before  her  death. with 
partial  parHlyais  of  the  left  hand  and  arm.  Sensation  wuh  nliirlilly 
and  infrequently  affected,  and  iuiellnciion  nut  at  all.  l'o»t-wori<-m 
examinatiou  showed  atmphy  in  I>otli  fn>nUl  and  both  narii-tul  lubi-s, 
particularly  in  the  upper  cndrtof  the  aftcendinBparietal  convolutions 
on  the  ri^ht  and  the  BUperior  parietal  lobule.  Tlio  left  eorre8|H-imUsi, 
with  noticeable  atrophy  of  the  middle  third  of  the  parieUd  imiivhIu- 
tion,  and  in  a  less  rlegfee  of  the  frontal  convolutions.  The  teniiwro- 
aphenoiilal  and  occipital  lobes  on  both  Hides  were  contrastingly  nell 
nouri^died.  The  rase  illustriiti'S  again  the  location  of  the  centres  of 
voluntary  motion.  A  cut  of  tliu  patient's  brain  accompanies  tlie 
account  of  the  case. 

Dr.  tiharkey  also  reporta,  in  the  same  place,  a  caso  whoro  a  tumor 
on  the  left  auditory  nerve  caused  noise  and  deafness  in  the  left  ear, 
and  di27,ine88  similar  to  that  produced  in  animals  on  sectinninp  tlie 
auditory  nerve  or  destruyinu  the  ttcniieircidar  canals,  phenomena 
which  have  by  some  been  attributed  to  injuries  attendiniitbe  seclion- 
iag;  as  in  the  experimontj?,  the  diezincss  seemc<t  to  decrease  with 
time.    A  cut  of  the  patient's  brain  is  given  here  also. 

Fletcher  Beach,  the  medical  Kui)erintendent  of  the  Darcutb 
Asylum,  Eur.,  discusses  and  gives  cases  {Am.  Jour,  of  Tnsan.^  ^^}^7i 
I&08)  of  '*  some  of  the  uncommon  causes  of  imbecility,"*,  ff.synh  ills, 
consanguinity  of  paretds,  chronic  neuralgia,  excitanility,  and  deaf- 
mutism.  The  first  is  responsible  for  two  per  cent  or  less  of  all  cHsits. 
Marriages  uf  lirst  cousins,  provltlcd  there  is  not  inclination  to 
nervouH  diseaHe,  has  siatrcely  an  appreciable  effect,  t'hronic 
neuralgia  and  excitability  of  the  parentti  accounts  for  14,  uutl  deaf- 
mutisra  for  2  out  of  ii.i7  caaes.  In  theae,  as  in  others,  what  is 
inherited  is  not  idiocy  itself,  but  an  instability  that  develops  into  it 
on  occasion  of  some  later  shock. 

In  the  iZnwta  Sperim&ntnle,  Vol.  XIII.  fasc.  2,  Oct.  !887  (trans- 
lated in  the  Ah'ettM  and  NeurvlosM^  April,  18SB),  Prof.  Tamburini 
gives  a  very  interesting  account  of  a  young  Italian  girl  and  her 
visions  of  the  Madonna.  The  trirl  was  thirtwn  years  old,  of  neuro- 
|>athic  hfreility,  and  at  I  be  (IrHt  apiicarance  of  the  vision,  under  great 
emotional  excitement  and  fresh  from  severe  physical  exercise.  She 
saw  in  a  jviniper  hush,  a  bambina  aliout  her  own  size,  dressed  in 
white,  roay-eheeked,  dark-e;^'ed,  light-haired,  a  blue  wreath  at>out 
its  neck,  a  silver  cross  on  its  breast,  and  its  hands  folded.  It 
an8were<l  questions  put  to  it.    Presently,  among  the  suiwrstitioufl 
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populace,  the  juniper  bush  b^an  to  work  miracles,  and  the  wbale 
thing  had  finally  to  bo  sappressed  by  the  authorities.  The  condi- 
tion of  the  girl  when  she  came  soon  after  under  l*rof.  Tamburini*« 
observation  was  rather  hysterical ;  there  was  alight  left  hemi-aniB»> 
thvsia,  ehe  bad  pains  and  deafnew  in  the  left  car.  and  some 
hyperemia  of  the  fundus  of  the  eyes ;  her  mtmcular  force  was  small. 
She  wae  excitahlo,  cnpricioUB,  and  egoistic  ;  had  been  brought  up  in 
enforced  pnnctilioutfnesa  in  reli^ous  mattenj.  Her  viHions  w«e 
truo  hallucinations,  hut  her  mind,  once  freed  from  them,  was  not 
apparently  unbalanced. 

Prof.  Naaae  (ZmUcAri/t  f.  Ptych.  XLI V,  II.  4,  N.  5,  noted  in  Ketmi, 
Centralbt.  No.  9,  May  1,  ISSS)  contendsfortheexiatcnce  of  secondary 
paranoia,  1. 0.,  developing  out  of  melancholia  or  mania,  and  further, 
that  the  development  may  be  sudden.  Three  cases  are  given,  all 
women,  two  melancboliacand  one  maniacal,  in  which  such  achange 
took  place  suddenly. 

The  connection  of  paranoia  with  hallncinationa  of  hearing  has 
frequently  been  remarked.  Dr.  Theo.  W.  Fisher,  in  an  article 
on  the  Hubject  in  the  -4  m.  Jounuxl  of  Inmuity,  July,  l.SSS,  gives  a 
table  of  243  cases  of  insanity  in  the  Boston  Lunatic  Ilo6pital,  from 
which  it  appears  tliat  (Ki  per  cent  (and  probably  more,  if  the  history 
of  the  early  stages  were  more  perfect)  have  "been  hallucinated  at 
some  period  of  theirdisense.  Eight-ninths  of  these  had  had  halla- 
cinatioQS  of  hearinij.  Fifty  per  cent  of  the  cases  of  acute  mania  and 
general  paralysis  had  been  hallucinated,  and  fl  per  cent  of  the 
melancholiacd  (excluding  those  of  the  simple  form,  which,  like 
those  of  folie  circulaire,  snowed  nothing  of  the  kind).  The  47  caMS 
of  paranoia  all  showed  hallucinations,  and  nil  but  two,  hallucioations 
of  hearing,  seeming  to  demonstrate  more  than  an  accidental  oon* 
nection. 


IL 


Dr.  William  Nuyea  has  made  a  valuable  addition  to  the  Uteratare 
of  insanity,  accessible  in  Englij^h,  in  his  translation  of  J.  S^ghi^s 
historical  study  of  mranoia,  now  reprodnred  in  jMiinphlct  form  from 
the  March,  April,  May,  and  .Tune  numl>er8uf  tlie  Jonrnalo/  yfrvama 
and  MerUal  Dwc^ite.  "the  work  is  a  concise  ri-sum*^  of  a  large  amoonl 
of  literature  in  French,  German,  Italian,  and  English. 

In  his  anniversary*  address  before  the  Anthropological  Institate 
{Journal  of  the  Anthrop.  Tn»t.^  MftV,  1888),  Francis  Gallon  gave  some 
account  of  the  anthropometric  laboratory  then  soon  to  be  opened  al 
theSouth  Kensington  Museum.  The  plan  istobethatofttieoneatlb* 
International  Health  Exhibition  in  1884.  The  oV>ject  is  not  only  Ui 
give  those  desiring  accurate  measurement  an  opportunity  for  it,  and 
to  keep  a  reconl  of  kucIi  meaKQrenients,  but  alfto  to  give  information 
on  anturopo metrical  methods  and  a  platre  for  such  rtisearch.  The 
laboratory  must  be  able  to  measure  quickly  and  conveniently  a  large 
number  of  people.  It  is  confined  tberefore  to  measureme'nla  that 
can  be  made  on  T>er8ons  in  ordinary  clothine,  but  valunldo  daii  oui 
even  thus  be  gatliered.  The  remainder  of  tlie  jiaper  iw  an  exiilaoa- 
tioD  of  the  system  of  identification  measurements  of  M.  BerlUion. 
mentioned  in  Vol.  I,  imge  205,  of  this  Journal. 
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I>r.  Ottolenghi,  from  tests  made  on  eightr  persons,  oonclndes  thst 
cruuinals  are  deficient  in  the  sense  of  sinell. 

A  case  of  sti^attsm  is  reported  in  the  Juuenuinberofthe<^pAiJi*v 
lie  stigmatist  is  a  certain  Sister  Napelle,  of  the  Order  de  le  mia£ri- 
orde,  in  the  French  convent  at  Chas,  in  Auvergne. 

Carl   Kiesewetter,  in  the  Julv   number  of  Sjihirw,  ^ivofi  ft  brief 

ocoant  of  the  incantationfi  used  by  the  ancient  Akkadians  to  expel 

iisease  (or  the  ooemio  demons  that  caused  it),  or  to  transfer  it  k» 

Danimnte  objects  ft  la  Paracelsus.    He  gives  German  versions  of 

two  or  three  of  tfac  formolas. 

In  a  paper  read  before  the  Anthropolofrical  Institute  and  rejwrted 
In  Natura,  May  3, 1888,  Francis  (ialton  muesAome  calculations  uf  the 
liead-growth  of  students  at  the  University  of  Cambridge,  from  tables 
P  " head-prodncts "  presented  by  I>r.  Venn.  The  "  nead-proiluct*' 
I  the  pro<iuet  of  the  lencrth,  breadth  and  height  of  the  heait  above 
fixed  plane,  and  white  it  of  coarse  far  exceeds  the  actual  brain 
'  Tohime,  It  may  be  taken  on  the  average  as  proportional  to  it.  The 
measurement^i  were  made  upon  men  from  19  to  25  years  old  and 
upward,  in  number  as  follows:  high  honor  men  258,  other  honor 
men  47B,  "  ]x>\\  "  men  3fil.  Theavcrape  I icjid- product  in  inches  for 
high  honor  men  at  19  is  241.0.  for  other  honor  men  237.1.  for  the 
"  poll "  men  229.1 ;  that  ia  to  say.  high  honor  men  have  heaas  nearly 
6  per  cent  larger  than  the  "poll"  men.  Omitting  the  figures  for 
the  intermediate  years,  at  25  or  over  they  arc  respectively  248.9, 
230.1  and  243.5,  showing  growth  in  all  and  esfiecially  in  the  *  poll " 
men,  whose  average  "head-product"  has  increased  fi  per  cent 
against  3  per  cent  for  Ihe  liijjh  honor  men.  From  these  tigures  it  is 
to  l>e  concluded  that  the  brains  of  university  men  continue  to  grow 
after  the  age  at  which  growth  ceases  among  men  ut  large,  which  u 
11)  or  earlier ;  that  high  honor  men  hiive  larger  and  earlier  developed 
brains  than  others,  and  consequently  that  university  distinction  may 
be  taken  as  an  evidence  of  these  advantages. 

In  an  article  on  the  "Life  Statistics  of  an  Indian  Province" 
(Mature,  July  12,  1888),  S.  A.  Hill  shows  that  violent  deallis,  suicides 
and  wounds  are  at  a  minimum  in  the  colder  months,  imTrca.sc  in  fre- 
quenry  during  tlie<lryand  hot' season,  and  remain  high  through  the 
rainy  si'iu^on.  The  "irritability  of  temper  consequent  on  longcon- 
tinuc<l  heat  and  moisture  "  in  «uggested  as  a  possiole  reason.  When 
the  birth  rates  are  arranged  by  months  they  are  found  to  be  at  a 
maximum  in  September  and  October  ^o(J.71  per  mille  in  8epteml>er) 
and  ut  a  mininunn  in  May  and  June  (33.4.'^  per  mille  in  June).     This 

JMiititH  to  December  as  the  month  of  most  frequent  conception  and 
September  as  that  of  the  least.  In  September,  the  end  of  the  long 
hot  perio<J,  the  vitality  of  the  people  isatebbandthefood  supply  low. 
In  December,  on  the  contrary,  climatic  conditions  are  favonibfe  and 
tottti  abundant,  November  In'ing  the  month  of  harvest.  ThciB  there 
a|))>earH  to  l>e  a  human  "pairing  time"  controlled  by  physical  cun- 
dilinns.  The  fact  that  the  Hoh,  or  spring  festival  of  the  Hindus, 
which  hiis  been  considered  as  a  relic  of  such  a  "  pairing  time."  doofl 
not  agree  with  the  one  found  from  tlte  figures,  is  to  be  explained. 
the  author  conjectures,  by  the  importation  of  the  festival  from  a 
colder  habitat. 
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In  the  Nffurol.  Centralblatt  for  March  1,  1888,  Prof.  tV.  Fucha 
recounts  a  simple  obeervatioa  uii  himself,  tendiDg  to  show  thai  tb« 
hallucinatory  unagca  seen  by  many  persons  in  the  moment  of 
dropping  off  to  sleep  are  influenced  in  their  localisation  by  the  imai- 
tion  of  thu  head.  The  profeaeor  notice<I  in  goin^:  to  sleep  in  u  night 
train,  that  theac  images  appeared  to  move  about,  keeping  time  to  the 
motiooa  of  his  head  produced  by  the  shaking  of  the  car. 

The  association  of  colors  and  sounds  is  not  of  verv*  infrequent 
occurrence.  Ijaaret  and  Ducbauesoy  report  a  case  {BvH.  d.  I.  Soc.  dg 
Paychiilogie  phjfM.  Ill,  p.  11  ;  nottHi  in  Centralbi.  f.  Phfmol.  No.  6, 
June  0,  1888)  of  a  family  in  which  the  fatlier,  sun  and  daughter  haw 
very  diatinct  color  sensations  on  hearing  and  seeing  letters,  or  evea 
thiiikinK  of  them.  The  vowel  colors  are  bright,  the  conKonaats 
shades  of  ^ray.  Xumber-wonls  have  colors  likewise,  but  unrelated 
to  the  letters  with  which  they  are  spoiled.  The  colors  (or  partiralar 
letters  are  not  the  same  for  the  father  and  daughter  ;  the  son  was 
not  examined  in  this  particular. 

Cases  in  which  colors  are  called  out  by  other  senses  than  hearing 
are  infrefiucnt,  but  nnt  unknown.  Colored  smelling  lioji  been 
observed,  and  Dr.  Ch.  Fi'r»>  mentionedi  at  a  meeting  of  the  Sj«:i''*t'-  de 
Biologie  of  Paris  in  December  of  laat  vear  (reported  in  the  yeurol. 
Contralbt.  No.  10,  1888)  a  case  of  colorea  tasting.  A  woman,  after  a 
plentiful  use  of  vinegar,  saw  everything  red  for  a  few  minutes,  and 
after  thai  for  more  than  an  hour  everything  bright  green.  S'mc- 
tbing  similar  hap|)cns  amon^  mclancbOliacs  anu  the  neuropathic 
without  any  exciting  sensation.  Dr.  Fm-'s  explnnation  of  such 
double  sensations  is  someUiing  as  follows.  On  stimulation  of  a&y 
sense,  there  is  calleil  forth,  in  addition  to  the  special  sensation,  a  mass 
of  physiological  attendants  (changes  of  muscle  tension,  of  circula- 
tion, and  of  organic  functions  generally).  If  now  exactly  the  same 
mass  of  secondary  effects  arc  called  up  by  the  stimulation  of  two 
Benses,  s.  g.  sight  and  hearing,  the  two  sensations  are  ronfused  br 
the  percipient,  he  perceives  them  together,  has  color  t-ensations  with 
spoken  letters,  etc.  If  we  relied  that  these  physiological  attendanw 
are,  on  the  subjective  side,  probably  feelings  or  indiBtiiict  emotionn. 
we  may  take  the  liberty  of  stating  Dr.  FcriVp  explanation  thus: 
Stimulation  of  one  of  these  senses  calls  up  an  emotional  state 
common  to  both,  which  in  its  turn  calls  up  the  other  sensation. 

W.  Griffiths,  in  studying  the  rhythmic  waves  in  the  mrcwnpb 

tracings  of  voluntarily  contracted  muscles  (Journal  ofPh\imol.  rX,  1« 
p.  .S;i,  noted  in  CmfTlb't.Jf.  FhyHnl.  No.  9, 1888),  found  thcuj  to  differ  for 
dilTercnt  muscles,  for  different  individuals,  and  for  the  same  individ- 
ual at  different  times.  The  number  was  increased  to  a  cert;iin  jK>int 
by  loading  the  muscle  or  exercising  it,  but  beyond  that  ix>int  it  agaia 
decreased.  The  general  rate  for  muscles  without  a  load,  and  of 
mum'les  at  "  de^d  strain,"  was  the  same,  for  the  bice|is  about  14  per 
sec,  for  the  muscle  of  the  ball  of  the  thumb  about  10.  Fatigue 
decreased  the  number  but  increased  the  extent  of  the  waves.  They 
represent,  in  the  author's  opinion,  the  imputses  of  innervation  ;  hs 
discards  the  rate  derived  from  the  tone  of  contracting  muscle.  19.5 
per  sec. 

With  the  view  of  determining  experimentally  whether  deep  tones 
are  heard  with  the  upper  part  of  thecochlea,  S'tepanow  (J&nAttiaAr. 
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/.  OhrenheOk,  No.  4,  18S6,  noted  in  Centralbt.  f.  d.  mtdidn.  Wimn- 
Mchapen,  July  28,  ]88b)  removed  tliat  portion  of  both  cochlfwt  in 
voung  ^linen  pijrs.  Their  hearing  after  the  operation,  ae  indicated 
Ky  reliex  movement*  of  the  eare,  wan  not  destroywl  for  iioiHeA,  oor 
fur  toneB  prcMluced  liy  a  violin^  barnionicn,  Galtnii  pipe,  B-buss,  etc. 
Tbeoti  results  ure  in  <.liametriciil  <iT'p**''i''on  to  the  conduBions  of 
Bacinflky ;  but  thn  latter  t^eeuia  to  have  nHHiimed  that  lii^  niiinials 
dianol  hear  when  they  did  not  resjiond — a  very  dou!>tfiil  awump- 
tion.  In  thp  fact,  however,  that  BacinRky  removed  the  lower  and 
middle  diviHioim  of  the  roohica  and  found  no  deafnesfi  for  deep 
tones,  and  that  Stcpanow  himHelf  removed  with  like  result  the  upper 
divif^ion  and  part  of  M)e  middle  one, the  latter  finds  nupport  fur  that 
Uieory  of  thei>erception  of  tones  which  does  not  diatribute  particular 
tones  to  partieular  parta  of  the  cochlea. 


F.  Tuckemian  reporU  [Journal  of  An^t.  and  Phyii.  11,  2,  \>.  ISA, 
reviewed  in  Contralot.  f.  Pkygiol.  No.  5,  June  9,  1888)  the  findinp,  in 
the  course  of  a  careful  ittiidy  of  the  taste  apparattin  of  the  rodent 
{Fiber  zibethicu*),  of  a  ganglion  a  little  less  tban  one  third  uf  a  mm. 
in  diameter,  in  the  htidy  of  the  cireiimvnllato  papillae.  It  is  «et  in  a 
connective  tisHne  capaule,  and  ijtiveH  off  unmedullated  lihret*  in  all 
directionB.  lie  found  aJHo  hodtcs  like  the  tatite-buds  imbcclded  in 
the  epilheliam  of  the  jtonterior  surface  of  the  epiglottis. 

The  studieH  of  A.  Lustig  (AtU  dfiia  R.  Accadnmia  deiie  Bcienw*  di 
Torino^  XXIII,  noted  in  Centmlht,  f.  Pfitjmol.  No.  6,  July  23,  1H88) 
on  tbe  olfactory  region  of  rabbilH  and  guinea  piga  in  different  ttta^cs 
of  development,  seem  to  show  the  tibres  of  the  olfactory  nerve  to  bo 
conneticd  with  both  the  epithelial  and  "olfactory"  celie,  thus  hii)- 
j>orting  Kxnor'a  aasertion  tbnt  ail  the  cella  of  thie  region  are  alike 
olfactory. 

BeauniH  has  found  (Heme  Phiton.  No.  b,  18&6,  noted  in  C«n;lfaXbt.  f, 
Phfftiol.  No.  7,  July  7,  1888),  in  trying  to  reproduce,  after  greater  or 
leas  intervals  of  time,  distances  and  mrections  bv  musclo  sense,  that 
the  memory  of  tho  muvenients  disappears  sud<^fenly,  but  that  after 
conseious  recollection  has  gone  there  is  a  teraiwrary  stage  in  which 
the  distances,  etc.,  may  nevertheless  be  reproduced  by  unconscious 
memory. 

Charpentier  (Pomp/M  Rendiu,  Vol.  102,  p.  1156)  found  that  object* 
at  rest,  when  looked  at  in  a  dark  field,  seem  to  move  from  two  to 
thirty  degrees  a  second,  lie  can  determine  their  direction  of  motion 
by  hard  thinking,  espeeiallv  after  intellectual  or  physical  exertion. 
If  a  sudden  noise  occurs  they  move  towards  it.  Auhert  {Pjli»g«r'a 
Arehit)  obtained  the  sajiie  resulta :  he  concludes  that  for  the  \>vx- 
ception  or  direct  sensation  of  motion,  as  well  a«  for  orientation  in 
Hpoce,  tho  presence  oi  objects  at  rest,  and,  in  general,  of  well 
known  objects  in  the  field  of  sight,  la  of  fundamental  importance. 

Isaanhsen  haw  repeated  Holmgren's  experimonta  for  proving  the 
Young-Helmholtz  tlieury  of  the  color-sense,  by  throwing  small 
images  on  separate  rods  and  cones,  and,  like  Hering,  he  finds  it 
impossible  to  obtain  Holmgren's  results. 


742 


P8YCHOLOOIOAX    LITERATDRE. 


At  a  recent  meetiog  of  tbo  American  Ophtbalmologtcal  Society. 
Dr.  Williiim  O.  Moore,  of  New  York,  reported  three  caaee  of  hyster- 
ical blindness  inmal&s.  Two  were  momM-iilar ;  one  of  tbeni,aooy  of 
fifteen,  having  lost  the  si^ht  of  hla  right  eye  '' after  a  disoppoini* 
zuc'ut  at  school. "  The  upptication  of  ^risnu  gave  double  images, 
iihowing  that  the  alleged  blindness  was  imaginary.  They  were  tdo 
that  they  would  soon  be  well,  and  recoverefTaccordinglv  under  el«&- 
trical  treatment.  Tlie  other  case  conceived,  from  the  effect  ctf 
atropine  used  in  testing  bis  eyes  for  glasses,  that  he  was  goin^  blind, 
put  on  dark,  glasses,  arterward  bandages,  would  not  open  his  cye6, 
and  for  ten  monthB  before  he  was  examined  by  Dr.  Moore  bad  stayed 
in  the  dark  with  h'm  eyes  covered.  He  was  examined  under  ether, 
and  on  recovering  consciousness,  evidently  could  see.  He  was 
assured  of  recovery,  and  "  in  two  uays  he  was  walking  around  with- 
out glasses,"  and  has  had  no  trouble  since. 

BI.  Nonne,  in  the  Neurol.  OentralblaU,  Noe.  7  and  8,  18S8  (noted  in 
Otntralbt./.  Pkyt.  Ko.  6,  1S88)  contributes  to  hypnotic  theraf^eatics 
the  caae  of  a  typc-scttor  who  was  sncce^fally  treated  by  that  means 
in  a  third  attack  of  hysterical  paralysis  and  anirathcsia,  complicated 
perhaps  with  toad-poisoning.  The  suggestion  was  mode  by  agrees, 
*.  g.  "  to-morrow  you  will  fe  able  to  move  your  left  great  toe,''  etc., 
and  the  disease,  which  in  tlie  right  arm  was  of  6Ye  years'  standiog, 
was  in  this  manner  comjilelcly  removed. 

One  of  the  most  prominent  advocates  outside  of  France  of  the 
therapeutic  use  of  hypnotism  is  Prof.  August  Forol.  In  Beveral 
arliclea  on  the  subject  [,Gorre»pondend>{.  f.  ScHweiur  A»rU*^  18S7  ; 
Munchen  mid,  Wochanikchr.  18S8,  Nob.  5  and  13  ;  noted  in  Centbt.  f, 
Physiol.  No.  6,  1888).  he  makes  clear  bis  conviction  tliat  hypnotism 
is  a  genuine  remedial  agent,  adapted,  however,  rather  to  functional 
nervousdisordersof  mentally  sound  patients  (pains,  chronic rhenmii- 
tism,  iuHomnia,  etc.)  than  to  psychoses.  It  succeeds  best,  of  course, 
with  those  most  open  to  i^uggestion,  and  whose  disease  is  of  recent 
origin.  Prof.  Porcl  has  been  successful  in  treating  alcohol  and  mor- 
phine habit  in  this  way,  securing  in  some  cases  what  seems  to  be  ft 
complete  cure.  He  belongs  to  the  Nancy  school,  and  hypnotiies  by 
snggeetion. 
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THB  Activity  of  the  Ckntral  Nervous  Sybtrm  (with  Plates  I, 

II).     Warren  Plympton  Lombard,  M.  D.    6. 
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Ph.D.    112. 
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402. 
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Cerebellar  diaease,  198. 

Cerebral    blood^veMelii.     L.    Lbuenfild.     360.     heat-centns. 
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(>>Ior-sense.     L.  Winter  Fox  and  Geo.  M.  O^mld.     \&9. 
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Criminalit<'  aimjiaree.     0.  TVirdo.    644. 
Criminals,  sense  of  smell  in.     OUoUnghi.    739. 
Criminology.     Wm,  Nope*.    551. 
Cutaneous  nerve  supply.    J,  Beib»rg.     806.     acnsibiHty  and 

alcohol.     Rdmond  Oraiuet.    362. 


Deaf  mtites,  improving  the  condition  of,  by  hypnotism.     ft«rkhan. 

521.    vocabulary.  35<l 
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corteocia  cerebrale.      V.  March*  e  0.  Atgtri.     328. 
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Deobler.  Konrud.     A.  Dodtl-Pvri,    340. 
Development  of  the  child.    Stanford  K.  OhaiXU.    560. 
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Hchenhirn.     /..  Rding&r.    4»2. 
Gekreulxer  RtiHox  beim  Frosche.     0.  Lang«nd4yrff.    323. 
General   paralysis.     Tamhurini  and  Hita,    203.    and  broken 

bones.    Christian.   205.    of  the  insane.     W.J.MifMU.    347. 

6«me  and  Irrsinn.    (7.  Lombroao.    541. 

Genicli«vernn'>y:e[i  der  Krelwe.    A".  May.    535. 
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Gheel.     /fa^k  Tvke.    200. 

Golgi's  Unterauchungen.    A.  KoUikm:    696. 


Hubii  in  intumity.     A.  B.  Riehardtan.     S.'M. 
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Hirnfurcbung.    J.  SeiU.    329.    .Bedeutung  der. '  /.  SWte.    700. 

HiAtological  elements  of  the  central  nervons  system.    Fridtjof  Nan- 

wn.    4S7. 
Uistologiscbe  Verrindening  in  den  Nervon,  den  Spinalganglion  und 

dem  Riickeiimarke  in  Folge  von  Amputation.   A'.  A.  Iloman.   491. 
Histology  of  the  nervous  system,  328,  487,  691.    and  function 

of  the  mammalian  superior  cervical  ganglion.     W.  UnU  White, 

329. 
Holmgren'H   experimenl*.      Tmarh*et\.     741.     verroointHeher 

NachwoU  der  Elementaremptindungon  des  GeBicht«sinn8.     K, 

Evring.     525. 
Hypnagogic  hall  ut'inotious.     Fr.  Fueha.    740. 
Hypnose,  iberapeutische  Versuche  mil  der.    Sjierling.     719, 
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Hypnotism  among  the  Eakimo.    O.  T.  Mason.    553.    ,  methods 
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717. 
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